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Agriculture causes large parts of global Greenhouse gas emissions (GHGE), with livestock contri-
buting the greatest share. Livestock-based foods are thus associated to higher GHGE than plant-
based foods. Additionally, they are harmful to health when consumed in excess. The focus of 
this work lies on determining the potential to reduce agricultural GHGE when healthy diets and 
lower meat intakes were adopted in the EU. lt is also examined how much feed crops and pas-
tures would  become available for the production of biofuels. An emission tax and an emission 
trading system are also examined. To assess the complex interactions in the agricultural sector, 
a modified version of the European Forest and Agricultural Sector Optimization Model (EUFA-
SOM) is used.
The results show that a halved meat intake could reduce agricultural GHGE by a quarter and 
biofuel production could increase eightfold. The political instruments lack effectiveness though. 
The GHG tax has a low impact on nutrition and roughly 50% emission leakage. Emission trading 
has only a moderate effect on nutrition and over 100% emission leakage.
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“Knowledge must become capability” 
C.P.G. von Clausewitz 
 
 




“Climate change is a serious global threat, and it demands an urgent global response.” 
are amongst opening words of the Stern-Review, a study that attracted much attention when it was 
published in 2006. It assessed the economic impacts of climate change on the economy and warned that 
it
“will affect the basic elements of life for people around the world – access to water, food production, 
health, and the environment. Hundreds of millions of people could suffer hunger, water shortages, and 
coastal flooding as the world warms”. 
The costs of not stopping or slowing down climate change are enormous and could mean a loss in gross 
domestic product (GDP) of 5 to 20 % in the coming decades and beyond. If no serious actions were 
taken within the first half of this century, the average temperature increase might exceed 5°C compared 
to pre-industrial levels. The effects of that might be irreversible. Investing around 1 % of global GDP into 
reducing greenhouse gas emissions (GHGE) however, might suffice to prevent the worst impacts. Early 
and decisive action is called for, to also avoid the uncertainty on the magnitude of the adverse effects of 
climate change. (Stern, 2006) 
While the economic analysis might be questionable (cf. e.g. Ackermann, 2007; Weitzman, 2007), the 
existence of climate change and the problems it causes are widely accepted. Since 1990, the 
Intergovernmental Panel on Climate Change (IPCC) released five reports on the scientific basis of human-
induced climate change, its impacts as well as options to mitigate it. The latest version published in 2014 
found that GHG-levels in the atmosphere have risen to their highest levels since 800,000 years. This is 
the most important driver of positive radiative forcing leading to increased temperatures. 1983 – 2013 
had likely been the warmest 30-year period in 1,400 years, the oceans have warmed, and the cryosphere 
has shrunk what led to a rise in sea levels. Furthermore, the evidence that human activity is the 
dominant cause of climate change is clear. (IPCC, 2014a) 
The scientific consensus on the role of human activity in climate change is backed by a study reviewing 
almost 12,000 peer-reviewed publications on global warming. It found that out of the 66.4 % of 
publications that expressed a position on it, 97.1 % supported the view that climate change is 
anthropogenic. (Cook et al., 2013) 
It can hence be assumed virtually certain that climate change is mostly human-made and can be traced 
back to emitting GHG. A great part of those is emitted by agriculture – a staggering 18 % through 
livestock alone (Steinfeld et al., 2006). For comparison: the world’s transport sector was responsible for 
14 % of all GHGE in 2010 (IPCC, 2014b). 
Apart from carbon dioxide (CO2), agricultural GHG primarily include methane (CH4) and nitrous oxide 
(N2O), both potent GHG with global warming potentials 25 and 298 times that of CO2 (IPCC 2014). CH4 
emissions stem from the enteric fermentation in the rumen of cattle, sheep, and goats, from manure 
storage and to a lesser extent from rice cultivation. N2O is emitted after synthetic fertilizers or manure is 
applied to agricultural lands or when storing the latter. Most CO2 emissions stem from the manufacturing 
of synthetic fertilizers or the use of energy in agriculture. One of the biggest sources of GHGE is the 
conversion of rainforests, savannas or other natural lands to pastures or arable land for feed production. 
Large amounts of carbon are released during land clearing, and important natural carbon sinks are 
destroyed, leading to a double burden induced by this livestock-driven land use change (LUC) (Steinfeld 
et al., 2006). The IPCC, the Food and Agriculture Organizatio.n of the United Nations (FAO) and the 
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scientific community are in consensus on the large dimension of livestock’s environmental impact. 
(Herrero et al., 2011) 
This poses a large obstacle in the fight against climate change, especially in the light of rising demands 
for livestock products. High demands in the industrialized world coupled with rising demands in the 
developing world leave little doubt that overall consumption is bound to increase - and so are the 
associated environmental consequences. The demand for livestock products typically increases with 
income (Vranken et al., 2014) as was the case in Western Europe during the 19th and 20th century. Rising 
incomes lead to a dietary transition that made livestock products the primary source of protein rather 
than bread during that period (Grigg, 1995). Today, Western per-capita meat consumption is double that 
of the world’s average, and protein intakes lay 70 % above the World Health Organization’s (WHO) 
recommendations. Many marine fish populations are already overexploited, and the demand for livestock 
products is expected to increase further. (Westhoek et al., 2011) 
Apart from health concerns for the individual consumer, this poses a threat to climate stability. Unlike in 
other sectors such as transport, shelter, goods, and services, technological GHG mitigation options are 
limited. The GHGE of the livestock sector are hardly mitigatable by technological means but depend 
mostly on the respective activity level. Reducing the production is hence needed if GHGE are to be 
lowered in the livestock sector. (Girod et al., 2013) 
Furthermore, the increasing consumption of animal-sourced foods threatens the food security of 
vulnerable populations (Lal, 2013). Food prices are expected to increase by 30 – 50 % while the amount 
of grains fed to livestock could already feed 3 billion people. This is a grotesque situation leading to ever 
higher pressure on natural and agricultural lands as well as other resources. The food price crisis of 2008, 
which was caused by high oil prices, market speculations, extreme weather events, low stocks and the 
increased demand for grains by the biofuel industry, could repeat itself. (Nellemann, 2009) 
Health aspects
While livestock products deliver valuable nutrients such as iron, calcium, vitamin B12 and zinc, they are 
also related to severe health concerns. Especially red and processed meat is associated with increased 
morbidity and risks of obesity, diabetes, stroke, several forms of cancer and coronary heart disease 
(CHD) - humanity’s main cause of death (e.g. Aston et al., 2012; Friel et al., 2009; Hu and Willet, 1998; 
Li et al., 2005; Milner et al., 2015; Scarborough et al., 2012). Saturated fats in red meat are responsible 
for the increasing CHD-risk (Li et al., 2005) while fatty fish can reduce it (Hu and Willet, 1998). 
Carcinogens in red meat increase the risk of colon, prostate and possibly breast cancer (Hu and Willet, 
1998). A reduction of the intake of livestock products could hence have substantial health benefits. 30 % 
less meat and dairy products as compared to the average diet in the UK would lower the burden of heart 
disease by 15 % (Friel et al., 2009). Additionally to the reduction in CHD, also deaths from stroke and 
cancer could be reduced if dietary recommendations were met (Milner et al., 2015; Scarborough et al., 
2012). Half of the lowered risk of mortality through following the dietary recommendations of the WHO 
is, however, attributable to an increased consumption of fruits and vegetables (Scarborough et al., 
2012). 
Varied diets rich in fruits, vegetables, whole grains, and fatty fish are generally associated with a 
decreased risk for stroke (Ding and Mozaffarian, 2006), some types of cancer, and some chronic 
diseases, such as diabetes, hypertension, osteoporosis, or neurodegeneration. Much of this is caused by 
reducing inflammation and oxidative stress when plant-based polyunsaturated and monounsaturated 
fats, phytonutrients, dietary fiber, vitamins, minerals or other components are consumed. Plant-based 
diets, including vegetarian and vegan, can decrease the risk of or improve the condition of the metabolic 
syndrome, i.e. a combination of impaired glucose and fat metabolisms, central obesity and hypertension 
– also known as the deadly quartet. (Pistollato and Battino, 2014) 
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Since the drawbacks of animal-based foods and the benefits of plant-based foods are well-established, 
the nutritional recommendations of the WHO, as well as European nations, appear very similar. While 
sufficient intakes of grains, vegetables and fruits are advised, meats, fat, sugar, caloric beverages and 
salt shall be limited. (Montagnese et al., 2015) 
Not following these general guidelines does not only have consequences to one’s health, but also the 
economy. For 2006 and 2007 in the United Kingdom (UK) alone, poor diet-related costs in the health 
system were estimated at 5.8 billion pounds and those of overweight and obesity at another 5.1 billion 
pounds (Scarborough et al., 2011). Each equals roughly 0.4 % of the UK’s national GDP (Eurostat, 
2016a). 
Food-related externalities 
The production of food is associated with the use of resources and a range of externalities. Different 
foods require different types and amounts of resources for their production, especially land, water, 
nutrients and energy, and hence cause different types of externalities in different magnitudes. Regarding 
climate change, GHGE are most prominent. Other externalities include eutrophicating and acidifying 
emissions or a fostered depletion of water, land and nutrient resources. (FAO, 2003) 
Animal-based foods generally demand the most resources and cause the most externalities. They use, 
sometimes by far, more land, water, and energy than plant-based foods (e.g. de Vries and de Boer, 
2010; Gerbens-Leenes and Nonhebel, 2005; Pimentel and Pimentel, 2003; White, 2000). Also, the GHGE 
are generally much higher, though varying greatly from product to product. 
Despite the various methods of conducting a Life Cycle Analysis (LCA), the consensus on this finding is 
vast (Heller et al., 2013). The reason for the higher GHGE lies in the relatively low efficiency of the 
livestock’s conversion of feed to edible product. While grains could be used as food for humans directly, 
much more of it is needed, if it is fed to livestock to produce meat, milk or eggs of the same caloric 
value. The production of milk and eggs or the growth of muscle and fat to produce meat are only some of 
the processes feed is needed for – the others include for instance maintaining the animal’s body 
temperature. 
The efficiency with which livestock convert a unit of feed (calorie or gram of protein in feed) into a unit of 
meat, milk or eggs differs strongly amongst species. It can be stated that the conversion efficiency is the 
highest in the production of milk, eggs and poultry meat followed by pork. The production of meat from 
cattle, sheep, and goats is the least efficient. The efficiencies of those ruminant species are however 
highly dependent on the feed system. Animals that are on grain-only rations convert their feed much 
more efficient into the edible product than those that are on mixed grain-grass rations or are even 
exclusively fed roughage. An important factor of the higher efficiency of grain-rich diets is the faster 
weight gain that accompanies it. The efficiency is therefore dependent on the individual livestock 
production system. (Lesschen et al., 2011; Tilman and Clark, 2014; Wilkinson, 2011) 
By the conversion efficiency, the specific GHGE are relatively low for eggs, poultry meat, and pork. They 
are dominated by the emissions generated in the production of the feeds. The GHGE of products from 
ruminant animals are higher and differ strongly with the utilized production system. Lower feed 
conversion efficiency and methane produced in their rumen are the most important reasons for this. 
While grain-feeds increase the feed conversion efficiency and hence shorten the time needed to produce 
meat and milk, they are also associated with GHGE from their production and also increase the methane 
emissions from the rumen. Rations high in roughage conversely lower the feed conversion efficiency and 
hence increase the GHGE. 
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Conversion efficiencies and GHGE are closely interlinked. Many authors have elaborated on these 
relationships, e.g. (Cederberg et al., 2013; de Vries and de Boer, 2010; González et al., 2011; Nguyen et 
al., 2010; Röös et al., 2013; Scarborough et al., 2014; Tilman and Clark, 2014). 
Table 1 exemplarily shows a selection of specific GHGE per food item, and the sources they were derived 
from, in kg CO2-equivalent (eq.) per kg of product: 
Table 1: Examples of GHGE of various food products 
Publication/ 
GHGE in  
[kg CO2-eq. kg
-1] 
Beef Pork Poultry Eggs Milk Cereals Rice Legumes 




4.5 2.9 3.0 1.1 0.1 – 3.3 3.5 0.5 – 1.0 
(de Vries and de 
Boer, 2010) 
14 – 32 3.9 – 10 3.7 – 6.9 3.9 – 4.9 
0.84 – 
1.3 
   
(Lesschen et al., 
2011) 
22.6 3.5 1.6 1.7 1.3    
(González et al., 
2011) 
20 – 40 7.2 – 9.2 2.9 – 6.6 1.6 – 5.5 1 – 1.1 
0.29 – 
0.83 





20 8.9 5.5 2.9 1.6 1.4   
(Cederberg et al., 
2013) 
19.8 3.4 1.9 1.4 1.0    
 
The high water contents in milk and eggs distort the outcomes. If expressed in terms of emissions per 
protein content, milk and eggs are in the same range as pork and poultry meat. The emissions of beef, 
however, are roughly 3 to 4 higher than those. (de Vries and de Boer, 2010)  
A recent review by Tilman and Clark has analyzed 120 publications on the GHGE of various food 
products. They found the emissions of meat from ruminant animals around 62 g CO2-eq. per gram of 
protein. Pork and poultry emit around 10, milk around 9.1 and eggs around 6.8 g CO2-eq. g
-1 of protein. 
Plant-based protein is associated to drastically lower GHGE. One gram of protein from legumes emits only 
0.25, such of cereals only 1.2 and such of potatoes only 1.7 g CO2-eq. g
-1 of protein. (Tilman and Clark, 
2014) 
While Tilman and Clark have been criticized for the extrapolation of the GHGE towards the year 2050, 
their findings on the current emissions are undoubted (Stehfest, 2014). They show that per gram of 
protein delivered, meat emits up to 250 times more GHG than legumes. Animal products in general, and 
ruminant meats in specific, substantially influence climate change. This is further illustrated by the fact 
that meat delivers only 4 % of all consumed foods, but 27 % of all food-related GHGE (Vieux et al., 
2012). 
Diet-related greenhouse gas emissions 
Numerous authors have examined the impact of differing diets on GHGE. It was generally found, that 
average Western diets cause more GHG than healthy ones or such with simply less animal products. 
While the reduction of red meat is especially beneficial for the reduction of GHGE, already a strategy to 
combat obesity could have very positive results (Michaelowa and Dransfeld, 2008). However alternative 
diets are composed though, it can be assumed that healthy and/or low-meat diets would not only befit 
health and climate but also reduce climate change abatement costs drastically. 
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A much-noticed study by Stehfest et al. compared the GHGE of current average diets with four 
alternative diets. One that is consistent with the recommendations of the WHO, one containing no meat 
from ruminant animals, one without any meat at all, and one vegan diet. The lowest emissions were 
found in scenarios without meat. To reach climate targets, GHG mitigation efforts in the energy and 
industry sectors could be reduced by 31 to 47 % with diet changes alone. This is in comparison to an 
expected GHG mitigation trajectory using mostly technological measures in energy and industry to 
stabilize CO2-concentrations in the atmosphere. Since a diet-change does not require any technological 
advances or investments in efficient infrastructures or technologies, GHG mitigation costs could also be 
lowered substantially. Adopting healthy diets as proposed by the WHO could reduce the GHG mitigation 
costs by 54 % compared to relying mostly on technology-based mitigation efforts as otherwise expected. 
One reason for these drastically lower costs is that the most expensive GHG mitigation technologies can 
be saved if the required mitigation already takes place in the agricultural sector. (Stehfest et al., 2009)  
Other studies produced similar results: 
 Meier and Christen find 11 % lower GHGE for diets that are in line with national dietary 
recommendations compared to the average diet in Germany and even lower ones for vegetarian    
(-24 %) and especially vegan diets (-53 %). Additionally, women’s average diets cause 7 % less 
GHGE than men’s and are closer to the dietary recommendations. (Meier and Christen, 2013) 
 Hallström et al. compared the average Swedish diets with two diets in line with Swedish dietary 
recommendations, both with lower meat intake, but the second containing almost no red meat. The 
reduction of the meat intake by 25 % would lead to a drop of GHGE from meat production by 33 % 
if red meats were continued to be consumed. When red meat is mostly cut out of the diet, the 
reduction in GHGE from meat production would drop by 67 %. (Hallström et al., 2014) 
 Saxe et al. compared the average Danish diet with healthy Nordic diets in line with nutrition 
recommendations by the Nordic Council. They found that the healthy diet containing 18 % less 
meat than the average one caused 8 % less GHGE with a potential to lower them by as much as 
27 % if less beef was included. (Saxe et al., 2013) 
 Van Dooren et al. compared the average Dutch diet with five other diets, including one in 
accordance with Dutch recommendations and others with varying amounts of animal-sourced 
foods. A 12 % reduction in GHGE was calculated for the recommended diet, while that of the 
vegetarian and vegan diets lay at -22 % and -35 %. (van Dooren et al., 2014) 
 A review of 21 studies by Aleksandrowicz et al. found a median GHG reduction of 12 % for healthy 
diets compared to current diets. A stronger median reduction of 27 % was found for additionally 
optimized healthy diets reviewing 16 studies. Lower meat intake was linked to lower GHGE, 
especially for ruminant meat. (Aleksandrowicz et al., 2016) 
Further studies do not focus on dietary recommendations, but examine different levels of meat intake: 
 Scarborough et al. compared various current diets in the UK and found that dietary GHGE of meat-
eaters are approximately twice as high as those of vegans. (Scarborough et al., 2014) 
 Berners-Lee et al. compared the average diet in the UK with three vegetarian and three vegan 
diets. They found that vegetarian diets cause 22 % less GHGE and vegan ones 26 % less. Assumed 
for all consumers, the reduction would be equivalent to the emissions of half of the UK’s passenger 
cars.  (Berners-Lee et al., 2012) 
 Westhoek et al. compared the average diet in the EU with diets that contained either 50 % less 
beef and dairy products, or 50 % less pork and poultry or 50 % less of all animal-based foods. 
GHGE were reduced by 25 – 40 % with the greatest reduction in the scenario in which the 
consumption all types of animal-based foods was halved. (Westhoek et al., 2014) 
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Most of the studies point towards the same conclusions, but they have one limitation in common. That is 
a lacking consideration of consumer preferences while constructing a healthy diet. Not diets that are 
healthy and also reasonable under given consumer preferences are assessed, but such that are plainly 
assumed to be healthy - they are therefore arbitrary to some degree. A recent study tries to overcome 
this deficiency: 
 Green et al. compared the average diet in the UK with a healthy diet. The latter was constructed 
through requiring fulfillment of the WHO’s nutrition recommendations and simultaneously 
minimizing the deviation to the current diet using mathematical programming. It was shown, that 
the healthy diet caused 17 % less GHGE. Furthermore, if the diet was adapted only slightly more, 
up to 40 % of dietary GHGE could be saved. This would be possible by reducing the intake of red 
meat and dairy further, but without requiring a vegetarian or vegan diet. (Green et al., 2015; 
Milner et al., 2015) 
The potential benefits of healthy diets and such with less livestock-sourced foods regarding GHGE seem 
clear. All of the abovementioned studies assume however that a reduction in consumption would lead to 
a reduction in production. This is however unlikely since the livestock industry might compensate the lost 
domestic turnover through exports. The livestock products would then be consumed in other parts of the 
world, and GHGE would then not be reduced. These so-called second order rebound effects were factored 
in by Tukker et al., who compared the average diets in the EU with such that are in line with guidelines 
for healthy eating and such with a further reduced meat intake. 
They found that healthy eating only creates minor GHGE reduction, but if the intake of red meat is 
further reduced, an 8 % reduction in GHGE can be achieved. The results confirm the importance of red 
meat particularly regarding GHG mitigation, but also that a reduced meat consumption does not 
necessarily lead to a lower production. Using a partial equilibrium model, they suggest that European 
meat producers would increase their exports in case of a reduced domestic demand. This hence limits the 
effects of changing diets. (Tukker et al., 2011) Only significantly lower meat consumption can bring 
substantially lower GHGE, but these effects are compensated by higher exports, rather than lower 
production. (Wolf et al., 2011) 
Carefully crafted omnivorous diets may cause 50 % less GHGE than average ones (e.g. Baroni et al., 
2007). It seems however important to reduce livestock production alongside the demand for livestock 
products. 
Land use implications 
Reduced GHGE would not be the only advantage from adopting healthy diets or such that are low in 
livestock products. A substantially reduced land demand is another. Producing one gram of protein from 
meat requires far more area that when it is produced from pulses (Stehfest et al., 2009). 
A healthy diet in the Netherlands would lead to a 38 % decrease in land use. Vegetarian and vegan diets 
would even lead to a land demand decreased by 51 and 59 % (van Dooren et al., 2014). Land use in 
Germany would decrease by 15 – 17 % for healthy diets, by 27 % for vegetarian and by 50 % for vegan 
diets (Meier and Christen, 2013). 
If the consumption of livestock products was halved, 21 % of grassland and 23 % of arable land in the 
European Union could be devoted to other uses. The import of animal feeds could also be reduced 
substantially due to a reduced ruminant meat and dairy intake; -75 % for soybean meal and -46 % for 
other feeds. Arable land not used for animal feeds could be increased by up to 40 % this way. Some of it 
would have to be used to supply plant-based foods as substitutes for the reduced intake of livestock-
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based foods. The remainder could, however, allow for extensification, increase fallow land as a carbon 
sink, and to foster biodiversity, or used to increase the production of bioenergy. (Westhoek et al., 2014) 
Bioenergy potential 
Producing bioenergy on agricultural lands freed from feed production would have several advantages. A 
replacement of fossil fuels and avoiding their GHGE is foremost noteworthy. By simultaneously reducing 
GHGE from agricultural production AND fossil fuel burn, a “double dividend” regarding GHG mitigation 
can be achieved through healthy diets. Traditional biofuels from edible crops, for instance, have a typical 
GHG mitigation potential between 32 and 69 % when they are replacing fossil fuels (EC, 2009). 
Erb et al. have calculated a worldwide energy crop potential between 26 exajoule (EJ) for diets rich in 
meat and 141 EJ for frugal diets in 2050 (Erb et al., 2012). For the same period, a bioenergy potential 
from healthy diets was estimated at 75 EJ (Stehfest et al., 2009). A possible replacement of 3 % of the 
primary energy demand through bioenergy has been estimated for a 50 % reduction in demand for 
livestock products (Westhoek et al., 2014). Despite these results, the bioenergy potential through healthy 
diets has seemingly not been comprehensively studied. 
Estimating the potential for bioenergy production from healthy diets seems therefore still relevant. An 
analysis of biofuels is especially sensible, because a replacement of fossil transportation fuels would have 
several benefits. 
Unlike in other energy sectors, there is a fundamental lack of renewable, low-emission alternatives in 
transportation. Electricity can be produced from various sources such as wind, solar, and geothermal 
power. Bio-based electricity is just one more option to decarbonize the electricity sector. Renewable heat 
in residential and commercial buildings can be supplied through renewable electricity, wood or biofuels or 
can be saved entirely through sophisticated insulation. Industrial process heat is often provided through 
natural gas, petroleum products or coal. Much of the heat is needed at low temperatures and could be 
provided by renewable sources like solar, geothermal or biomass-based heat (EPA, 2016). Renewable 
technologies in the transportation sector exist as well. However, while electric cars can run on renewable 
electricity, heavy vehicles, especially on long distances like busses and trucks as well as all aviation, rely 
on liquid fuels. 
Apart from biofuels, liquid fuels can be produced from renewable electricity as well. However, this has 
several downsides. The power-to-liquid process (PTL) is very sophisticated, and still in its infancy - its 
efficiency of about 70 % demands a large amount of electricity. Hydrogen is produced through 
electrolysis and CO2 is provided for instance through separation from flue gas. The two are then merged 
into CH4, which is then synthesized into liquid fuels. However, if the transportation sector were to be 
supplied with renewable PTL-fuels, large amounts of renewable electricity would be required – especially 
if the electricity sector itself shall be transformed as well. That would be a formidable challenge 
considering the efforts taken to achieve a share of 32.6 % renewables in electricity consumption until 
2015 in Germany (BMWi, 2016; UBA, 2013a). Providing large amounts of PTL-fuels would probably be 
very expensive and take much time. Biofuels would be cheap in comparison and could be supplied within 
a relatively short period. 
Additionally, biofuels could mitigate the EU’s high dependency on energy imports. 53.5 % of the gross 
energy consumption was covered by imports in 2014. Between 2003 and 2013, the EU’s crude oil 
production fell by 54 %, that of natural gas fell by 34.6 %, and that of solid fuels fell by 24.9 %. 
Moreover, while the importer structure of solid fuels is relatively diverse, that of crude oil and natural gas 
is more concentrated. Because the import of oil and especially gas still depend on pipelines to a large 
extent, Russia and Norway have become the dominant suppliers. Oil imports from Norway have 
constantly fallen in recent years, while those from Russia have increased. Russia was a dominant source 
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of the EU’s crude oil supply in 2013, delivering 33.5 % of all imports. Natural gas imports from Norway 
increased alongside those from Russia, making Norway the second largest exporter to the EU with 
29.5 % of imports. Delivering 39 % of all imports, Russia is however still the largest exporter of gas to 
the EU. (Eurostat, 2016b) 
With further falling domestic production – in the medium term also in Norway – Russia will become an 
even more important source of energy for the EU. Growing markets for liquid natural gas (LNG) that can 
be imported from all around the world may dampen the rising dependency. However, these gaps might 
well be filled by other countries in the so-called “strategic ellipse”. These are countries in the Middle East 
and the former Soviet Union holding two-thirds of the world’s oil and gas reserves. Making oneself 
dependent on a small and decreasing number of importers, who are also within an unstable political 
environment, can pose substantial risks for economy and security. (Bundeswehr, 2010) 
So, producing biofuels can not only help in fighting climate change but also in reducing import 
dependency and the associated political risks. Traditional biofuels have however been criticized a lot. 
There is for instance concern that increased bioenergy production causes higher food prices and that the 
poor might be evicted from their lands as a result (Azar, 2011). Biofuels can lead to a competition 
between the food and fuel industries for edible crops and hence to higher food prices or food shortages, 
(cf. for instance Rosillo-Calle, 2010; Valentine et al., 2012). However, biofuels were only responsible for a 
small fraction of the increased demand for agricultural lands during the last decades. The greatest 
demand drivers were population growth and dietary habits (Alexander et al., 2015). Declaring that 
biofuels are responsible for weakening food security is therefore at least questionable. In fact, only a 
mere 0.7 % the EU’s agricultural supply in terms of fresh matter is used for biofuels while 80 % end up in 
the troughs of the livestock industry. But even if grassland is omitted and only arable crops are counted, 
still 51 % of the supply is fed to livestock, and only 2 % are used for biofuels.1 The “food versus fuel”-
debate is hence largely misleading. 
Contrarily, food security could even be improved, if biofuel production was increased through converting 
crops formerly used as feed in case of diet shifts. These crops could be distributed to needy populations 
in times of failed harvests e.g. due to more frequent droughts and floods in times of climate change. 
Parts of the biofuel production would have to be suspended during such times and fuel storages 
dissolved. 
Another possible adverse effect of biofuels exists, even if freed agricultural resources from a reduced 
livestock industry were redistributed. An inconsiderate increase of biofuel production could harm 
biodiversity if natural habitats were lost through a conversion of extensively used agricultural lands 
(Eggers et al., 2009). The conversion of rainforests, peatlands, savannas, or grasslands to arable land 
would lead to additional GHGE and a loss in carbon sinks. This so-called “biofuel carbon debt” is 17 to 
420 times higher than the biofuels produced on these lands could mitigate annually (Fargione et al., 
2008). LUC in favor of biofuels can, therefore, increase GHG levels in the atmosphere for many years and 
decades (e.g. Searchinger et al., 2008). 
Strategies to foster biofuel production should focus on redistributing agricultural commodities from the 
feed sector in line with a reduced livestock production, if possible. The conversion of otherwise valuable 
lands like pastures and forests should be carefully evaluated. Using freed grassland for the production of 
bioenergy (e.g. biomethane replacing natural gas) can be more effective than a conversion to arable land 
(cf. Prochnow et al., 2009). 
                                                     
1 Own calculations based on the base solution; cf. chapter 3.4.1 and Annex 1 
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Reluctance to change diets 
The enormous GHGE of livestock production and urgency of combatting climate change are well 
understood. Adding to this, are externalities caused by livestock like ammonia emissions, eutrophication 
of water bodies, and more. The adverse health effects of meat are further disadvantages directly 
affecting the consumer. So, why are the agricultural resources not redistributed towards more reasonable 
applications to mitigate all these negative effects? 
One reason is the psychology of eating meat. Recent findings show that only a small minority of 
consumers (14.1 %) associate feelings of disgust, repulsion as well as negative effects like environmental 
and health concerns and animal suffering with eating meat. They hence avoid the consumption of meat 
altogether. About half of the consumers though are attached to meat and unwilling to change dietary 
habits. They associate feelings of pleasure, entitlement, and dependence with meat consumption and 
experience more social pressure to consume it. They believe in the supremacy of humans over animals 
and that it is an animal’s purpose to have food extracted from them. They emphasize positive effects of 
eating meat, marginalize negative ones and express self-exonerations. Dietary change using argument is 
unlikely to be expected from these individuals. Only about a third of the consumers exhibit low 
attachment to meat and are receptive to arguments concerning health, food safety, animal protection 
and environmental consequences. These consumers are generally willing to change dietary habits. (Graça 
et al., 2015a, 2015b) 
Men do not only consume more meat than women, but they also are more attached to it. The 
consumption of meat is also generally associated with masculinity, and self-selected vegans are 
associated with significantly lower perceptions of masculinity (Thomas, 2016). Men, therefore, seem to 
be not only causing more adverse effects though their dietary choices but are also more trapped in this 
consumption pattern. However, they also have a greater potential for improvement and should, 
therefore, be specifically targeted with incentives to adjust. (Meier and Christen, 2012) 
Climate-friendly food choices are adopted with greater probability, the nearer and the more drastic 
negative effects of climate change are perceived (Mäkiniemi and Vainio, 2013). Moreover, apart from 
high prices, a lack of information about environmental consequences of dietary choices is perceived as 
the main barrier to climate-friendly food choices (Mäkiniemi and Vainio, 2014). Campaigns to inform 
customers and advertise reduced meat consumption can also be counterproductive, though – especially 
amongst climate change skeptics (de Boer et al., 2013; Mäkiniemi and Vainio, 2014). 
Intrinsic motives play an important role in dietary choices, and a great variety of considerations form 
these motives (Schösler et al., 2014). One more example for this is that women on a low-meat diet are 
predominantly motivated by weight-loss considerations, while those on vegetarian diets are motivated by 
ethical concerns (Forestell et al., 2012). A key to altering meat consumption seems to be an increase of 
the consumers’ self-efficacy and education on the threats their diets pose on themselves and – even 
more so – on others (Hunter and Röös, 2016). 
This leads to the assumption that a singular approach targeting consumer awareness might not suffice to 
trigger more reasonable food choices. At the same time, economic measures might also not suffice, 
especially in the light of the deep attachment to meat within great parts of society. Both, more 
consciousness and economic levers seem to be required. 
Policy measures 
Various political instruments to influence dietary habits have been proposed. Consumer education is one 
of those. Communicating environmental performance scores on product packaging in the form of a 
traffic-light system is one example (Röös et al., 2014). To lower the consumption of livestock products, 
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measures on the supply side should also be taken, because problems are often treated most effectively at 
their source (Stehfest, 2014). 
Potential policy instruments on the supply side include best practice requirements, subsidies, taxes on 
GHGE, emission trade schemes (ETS), and expenditures for research. Agriculture is however largely 
exempt from climate policy, despite its high GHGE. High monitoring costs and low technological GHG 
mitigation potential are amongst the reasons for this. This is especially true for developing economies 
(Blandford and Josling, 2009; Wirsenius et al., 2011). 
An ETS is an effective tool in theory and also preferred by policymakers because it limits GHGE while not 
shaping behavior directly through taxes or predetermined procedures. It can, however, be problematic 
regarding the rules of the World Trade Organization (WTO). Exposing domestic agriculture to more 
regulation is rather an advantage for producers in other regions, and hence probably unproblematic. The 
domestic answer to level the playing field may well be problematic, however. For instance could emission 
certificates handed out free of charge – as in the energy sector in the EU – be challenged as an irregular 
subsidy. Furthermore are the precise emissions in agriculture difficult to determine and often not in the 
hand of the individual farmer. Climatic conditions and intermediate products such as fertilizers and feeds 
influence a product’s GHGE. (Blandford and Josling, 2009) 
Taxes on GHGE could help to internalize externalities. But like other taxes, they face a general rejection. 
Moreover, while they are probably permissible according to WTO rules, they face similar problems as an 
ETS regarding monitoring when imposed on the producers. Also, would compensatory measures like 
border tax adjustments on imports be challengeable according to WTO rules. Not implementing border 
tax adjustments would however likely lead to carbon leakage through a relocation of production. 
(Blandford and Josling, 2009) 
To prevent carbon leakage, production and consumption of high-emission products should be reduced 
simultaneously. However, it is unclear whether ETS or taxes are more efficient (Nordgren, 2012). 
Numerous authors have pronounced themselves in favor of a carbon tax though (e.g. Michaelowa and 
Dransfeld, 2008; Nordgren, 2012; Wirsenius et al., 2011).  
Emission taxes can either be imposed on the level of production or on the products themselves. Taxing 
the GHGE a producer causes would target the source of the problem directly and therefore seems 
favorable. But this would also lead to very high monitoring costs. Taxes on the product – output taxes – 
are optimal for society when monitoring costs are high, GHG mitigation potentials apart from reduced 
production are low, and options to substitute taxed products are manifold (Schmutzler and Goulder, 
1997). These conditions are fulfilled in the case of food production. (Wirsenius et al., 2011) 
The willingness to accept climate policies depends on their costs as well as on their efficiency. Expensive 
policies are therefore only accepted when a clear benefit is visible (Tobler et al., 2012). A GHGE tax 
should, therefore, be differentiated according to the emission level to increase acceptability. (Nordgren, 
2012). 
Policy instruments influencing demand often work slowly and their implementation can be difficult. 
Policymakers should hence act early (Smith, 2013). Negative effects like possible undersupply with 
certain nutrients should be taken into account and avoided (Meier and Christen, 2012). Campaigns to 
inform customers and encourage them to consume “less but better meat” or the implementation of 
“veggie days” should flank fiscal and/or regulatory measures (de Boer et al., 2014). 
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Benefits of GHGE taxes 
“A carefully targeted tax could produce modest but meaningful changes in food consumption.”  
(Mytton et al., 2007). 
Taxes on foods that are associated with adverse health effects can improve diets as can subsidies on 
healthy foods. However, taxes on individual components such as fat can be problematic and also hit 
otherwise healthy foods. Ingredients like sugar or salt could successfully be taxed at the producer level. 
(Thow et al., 2014) 
Taxing foods according to the GHGE they cause is another approach to change diets with the aim of 
reducing emissions rather than increasing health – although both goals are ultimately in broad 
agreement. Numerous authors have recently examined the effects of implementing a tax on GHGE-
intense foods: 
 Wirsenius et al. found that a GHG tax on animal-sourced foods could lead to a 7 % reduction in 
agricultural GHGE in the EU at a tax rate of 60 EUR t-1 CO2-eq.. 80 % of this effect comes from 
limiting the production of ruminant meat alone. (Wirsenius et al., 2011) 
 Edjabou and Smed found similarly that a GHG tax of around 60 EUR t-1 CO2 eq. on various foods 
could lead to 4.0 – 7.9 % decrease in GHGE from Danish agriculture and up to -19.4 % are 
possible. They also found that total taxes on foods do not have to be increased to achieve this 
reduction. A rearrangement of current taxes yielding the same total tax revenue would suffice. 
(Edjabou and Smed, 2013) 
 Säll and Gren found that an environmental tax on livestock products covering GHG, nitrogen, 
phosphorus, and ammonia emissions could lower GHGE from agriculture in Sweden by up to 12 %. 
(Säll and Gren, 2015) 
 Abadie et al. found that GHGE taxes can lead to a 10 % emission reduction in Norway. (Abadie et 
al., 2015) 
 Caillavet et al. found a 7.5 % GHGE reduction for French diets if animal-based foods were taxed 
such that prices increase by 20 %. (Caillavet et al., 2016) 
 Chalmers et al. found that Scottish meat emissions could be reduced by 10.5 % through meat 
consumption taxes. The intake reduction took place irrespective of the socioeconomic group. 
(Chalmers et al., 2016) 
 Springmann et al. found a 9.3 % reduction in agricultural GHGE if a global carbon tax of 52 USD t-1 
CO2-eq. was introduced on food. (Springmann et al., 2016) 
 García-Muros et al. found that a carbon-based food tax of 50 EUR t-1 CO2-eq. could reduce food-
related GHGE by 7.6 % in Spain. Diets also became healthier. (García-Muros et al., 2017) 
 Kehlbacher et al. found that already a GHGE tax on food of 2.84 GBP t-1 CO2-eq. (ca. 3.3 EUR) 
could achieve an emission reduction of 6.3 % in the UK. Unlike most above mentioned studies, 
they did, however, assume vastly higher specific GHGE of the various food products. Not only 
agricultural emissions were taken into account, but also those from manufacturing, transport, 
packaging, storage and supermarket operations. (Kehlbacher et al., 2016) 
So taxes on the consumption of GHG-intense food products can be expected to reduce demand for them 
– as can better-informed food choices. The above mentioned studies do however equate a decrease in 
consumption with a decrease in production and GHGE. But as mentioned before, this cannot be expected. 
One reason for this can be increasing exports compensating lower domestic demand and therefore 
limiting the decline in production (Stehfest et al., 2013). Emission leakage threatens all negative 
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incentives that are implemented only regionally. A tax on GHG-intense foods, therefore, is ideally 
implemented globally. (Herrero et al., 2016; Springmann et al., 2016) 
Another possible adverse effect of lower demand is an increased extensification. This would lead to lower 
feed conversion efficiency in livestock limiting the decrease in GHGE. (Stehfest et al., 2013) 
It also needs not to be ignored that GHG taxes on food products pose no incentive for farmers to invest 
in low-emission technology. If the tax is defined based on the average emissions of a product within a 
country or region, a single farmer cannot influence the tax on his own product. Hence, investments in 
efficient technologies would not pay off by higher sales through a lower tax rate (Edjabou and Smed, 
2013). 
Furthermore, taxes on certain foods hit low-income populations the hardest, but also those who are 
consuming the most of these foods. They should, therefore, work well to some degree. Tax exemptions 
for preferable foods contrarily benefit those the most, who already consume them the most and hence 
only lead to limited effects. (Gustavsen and Rickertsen, 2013) 
Summarizing remarks 
Feeding a growing world population and providing them with enough protein is a challenge, while 
malnutrition including overnutrition remains a substantial health concern. The livestock industry 
consumes great amounts of resources and is responsible for a large share of the anthropogenic GHGE. 
But if the average intake of proteins was reduced by a third in developed countries and the remainder 
provided by plant-based protein or extensively produced livestock-based foods, 87 – 94 % of the world’s 
prime agricultural lands used for feed production could be set free (Aiking, 2011). These areas could be 
used to deliver more sensible services and help mitigate climate change. 
In the light of a growing world population, productivity improvements, and technical mitigation measures 
in agriculture alone are likely only to be enough to keep agricultural GHGE steady at best. For 2070, they 
would still amount to half the allowed GHGE for all sectors combined, if the 2° target of the IPCC shall be 
reached. With a high probability, a reduction of the intake of ruminant meat and dairy products is 
therefore indispensable to restrict global warming – especially when considering that other sectors like 
energy and transportation might have difficulties to reach their ambitious GHG mitigation targets 
(Hedenus et al., 2014). A world average meat demand of 90 g d-1 would only suffice to allow for a 
stabilization of agricultural GHGE until 2050 (McMichael et al., 2007), while the EU average was 226 g d-1 
in 2011 (FAO, 2014a). Demand restraint and deep cuts in ruminant meat intakes seem hence 
authoritative to reach the emission target, together with a transition of the food system and technical 
GHG mitigation options (e.g. Bryngelsson et al., 2016; Garnett, 2014). 
Technical mitigation approaches like enhanced carbon removals (e.g. through minimum tillage or 
restoring degraded lands), optimized nutrient use (e.g. precision farming), improved productivity (e.g. 
yield increase in crops and livestock), improving the use of outputs (e.g. biogas production from manure) 
or reducing the GHGE of agricultural inputs (e.g. through using renewable energy) are needed, but will 
not suffice to achieve a sufficient GHG mitigation. Only a 30 % specific GHG mitigation could be reached 
with these measures – keeping absolute GHGE steady as agricultural production increases (as mentioned 
above). This is also an issue in the developing world, where consumption of livestock products is low, but 
specific GHGE are very high due to low efficiency (Garnett, 2011). In these often poor areas, efficiency 
gains can have a noteworthy effect on GHGE (Valin et al., 2013), but face budget restrictions because 
low-emission technologies often require high investments (O’Mara, 2011). Further efficiency gains in 
Western livestock are debatable (Wilkinson, 2011), other technical measures are insufficient in reducing 
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GHGE, and a lower consumption of livestock products is therefore required (e.g. Bellarby et al., 2013; 
Cederberg et al., 2013; Garnett, 2011; Smith and Gregory, 2013; Stavi and Lal, 2013). 
Technical GHG mitigation measures can also be linked to higher costs than reducing the production of 
GHG-intense products. Some of them are amongst the most expensive mitigation measures of all 
economic sectors, including electric cars (Ecofys, 2009). The most expensive technical GHG mitigation 
measures were estimated for the UK. They are e.g. the application of nitrification inhibitors (152 GBP2006 
t-1 CO2-eq.), reduction of nitrogen fertilizers (118 GBP2006 t
-1 CO2-eq.), adoption of systems less reliant on 
inputs like fertilizers and pesticides (82 GBP2006 t
-1 CO2-eq.), improved drainage (43 GBP2006 t
-1 CO2-eq.), 
or biological nitrogen fixation as fertilizer (41 GBP2006 t
-1 CO2-eq.). Together these costly measures 
account for 47 % of the technical abatement potential in the UK’s agriculture. The other half of the 
potential is mostly composed of mitigation through improved nitrogen management. It could mitigate 
GHGE at negative cost, i.e. costs are even saved through a reduced fertilizer use (MacLeod et al., 2010). 
But because a lower consumption of livestock products would lead to lower total food costs and probably 
high savings in the health sector, it can be assumed that such a demand-side measure would have 
negative GHG mitigation costs as well. 
However, GHG mitigation strategies in livestock production usually include intensification, which can have 
highly negative impacts on animal welfare because it prevents natural movement and social behavior. 
Intense livestock husbandry commonly leads to various problems like acidosis, bloat, liver abscesses, and 
foot disorder laminitis. Digestive disorders are responsible for one-quarter of cattle mortality in feedlots. 
Feeding growth hormones increases yields, but also increases aggression, pulse, walking difficulties, and 
abnormal behavior in swine populations. In cattle, they increase the risk of mastitis and foot and leg 
disorders. Hormone treatment generally reduces the resilience of livestock. Further intensification of 
livestock systems is therefore highly questionable. (Shields and Orme-Evans, 2015) 
Sustainable intensification is needed, equally targeting nature and climate protection, biodiversity, and 
animal welfare as well as rural economies and food security. The required production increases should be 
attained without expanding arable lands. A reduction in resource-intense products and waste must 
encompass these efforts. (Garnett et al., 2013) 
Sustainable intensification alone is however unlikely to enable lower GHGE in the light of a growing food 
demand. Measures both on the supply and the demand side need to be taken (Bajželj et al., 2014) – 
those on the demand side offering greater potential (Smith et al., 2013). Incidentally, waste reduction 
would be an important contribution to reducing demand (Bajželj et al., 2014; Bellarby et al., 2013), 
especially when considering that 30 - 50 % of the produced foods do not reach the customer’s stomachs 
irrespective of the world region (Lal, 2013). Although cheaper, demand-side measures are however 
difficult to implement and lag in their effectiveness (Smith, 2013). They should be taken in time. 
Different lifestyle choices are required – changing diets being only one of them (van Vuuren et al., 2015). 
The food system needs a radical change toward sustainability (Smith and Gregory, 2013) and agriculture 
needs to develop from solely delivering food to a multi-economy delivering food and environmental 
services, mitigating climate change, and protecting resources. An internalization of externalities and 
elimination of detrimental subsidies is needed (Müller and Lotze-Campen, 2012). The keyword is 
“Bioeconomy”.  
The current generation has a moral obligation to reduce GHGE (Nordgren, 2012) and low-meat diets are 
a cheap and fast way to do so substantially (Raphaely and Marinova, 2014). They can help arrest climate 
change, and their economic benefits are substantial because a similar GHG mitigation in other sectors 
would be disparately more expensive (Stehfest et al., 2009) and high health costs could be saved. Their 
marginal GHG mitigation costs are likely to be negative, and they should, therefore, be pursued with 
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priority. Producing bioenergy instead of livestock products seems far more reasonable because GHGE 
could be lowered even further. 
This work attempts to advance the knowledge on how a more reasonable distribution of agricultural 
resources could - or could not - be attained. 
2 Goal and scope definition 
During the last decade, a remarkable research effort has been made on the sustainable intensification of 
livestock systems. Herrero et al. conducted an in-depth review of the research focused on the 
relationship between livestock and the environment. They found a concentration on mainly two topics: 
Firstly, the development of sophisticated models used in the assessment of various environmental 
impacts. Moreover, secondly, technical optimization potentials to reduce the environmental impacts of 
livestock. (Herrero et al., 2015) 
A large body of knowledge has been developed. The methodologies were vastly improved, and the 
environmental consequences of individual products and whole dietary patterns are well understood today. 
Healthy and especially low-meat diets are linked to substantially lower environmental burdens than 
current ones. Many authors have elaborated on these relationships as shown above (cf. pages 3ff). But 
the underlying assumptions on dietary changes were arbitrary in most cases. When examining the 
environmental consequences of changing diets, consumer preferences for different food products or the 
consequences of diet changes to the production systems were hardly considered. Such consequences 
might, for instance, be compensatory effects through international trade, i.e. lower demand for certain 
products lot leading to lower production but to higher exports. Furthermore was the socioeconomic 
feasibility hardly ever analyzed. Some studies have tried to assess the effects of policy instruments like 
taxes. Similar studies on subsidies and emission trading schemes mostly lack to this point. (e.g. Herrero 
et al., 2015) 
This work attempts to fill these gaps. Realistic technical potentials of GHG mitigation, bioenergy 
production and replacement of fossil fuels in case of healthy diets are examined for the EU. Political 
potentials are also examined and describe a policy instrument’s ability to reach the technical potentials. 
Including second order rebound effects when assessing political potentials allows for an estimation of 
“carbon-leakage”. The potentials for healthy diets or diets altered by policy instruments are assessed 
under different premises: 
 Technical potentials of healthy diets are assessed under more realistic assumptions than previous 
studies. Arbitrarily chosen healthy diets were assessed for their GHG mitigation potential (e.g. 
Hallström et al., 2014; Meier and Christen, 2012; Saxe et al., 2013; van Dooren et al., 2014). In 
this work, consumer preferences are taken into account as was done in (Green et al., 2015), but 
additionally, the level of total meat intake is the explaining variable, so that the effects of it 
differing shows. The effects of redistributing agricultural commodities not needed at a lowered 
meat production towards the biofuel industry are also examined. This is done under the assumption 
of steady trade to assess domestic potentials. Furthermore, an agricultural sector model is used, 
that assures a maximization of economic surplus and a minimization of alterations to the 
agricultural sector, especially land use. These features ensure feasibility in reality and seem to not 
having been examined so far. 
 Political potentials of a GHG-based tax on food products describe possible changes in demand for 
and production of agricultural products (and subsequently GHGE) induced by that policy 
instrument. The effects of emission taxes on foods have been analyzed before with relatively 
consistent results (cf. Abadie et al., 2015; Caillavet et al., 2016; Chalmers et al., 2016; Edjabou 
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and Smed, 2013; García-Muros et al., 2017; Säll and Gren, 2015; Springmann et al., 2016; 
Wirsenius et al., 2011). These studies have however in common that they only examine lower 
GHGE from the demanded foods in the respective regions. Emission leakage, e.g. through higher 
exports when domestic demand declines, are excluded from the examinations. Herein, emission 
taxes on foods are examined for their effect on demand as in previous studies, but without 
assuming an equal effect on production. Trade is allowed to adjust as demand varies and the 
resulting carbon leakage can be calculated. This seems to not having been examined so far. 
 A possible adaption of the emission tax on food is a case in which the tax revenue is redistributed 
to GHG mitigating activities; e.g. biofuel production. Subsidies are given to biofuel producers 
according to the GHG they are mitigating with their products. The sum of all subsidies equals the 
sum of all taxes. Such a bonus-malus-scheme is analyzed herein and seems to not having been 
examined similarly before. 
 The political potentials of an inclusion of agriculture in an ETS emerge from limiting the allowed 
amount of total GHGE. When reducing the limit over time, the competition for emission allowances 
promotes the implementation of GHG mitigation measure with the lowest marginal cost. The 
existing literature on this is rather limited, and it seems only to have been examined qualitatively 
before (e.g. Grosjean et al., 2016). Herein, the inclusion of agriculture in an ETS is analyzed 
quantitatively under different ETS designs. 
An agricultural sector model (ASM) is used in this endeavor both including supply and demand of 
agricultural products while respecting physical and economic constraints. Since the agricultural policies in 
Europe are mostly made on the level of the EU, this work focuses on potentials and policies in the EU. All 
28 current countries of the EU are modeled separately. All other countries are grouped into 18 regions. 
All countries and regions are included as producers, consumers and trade partners into the assessment. 
All major cash crops are included either individually for the most important types or in residual groups for 
the less important ones. Pastures and a total of 16 crops, as well as the processes converting parts of the 
crop production into 6 livestock products, 5 plant oils, sugar and 3 biofuels, are included. This allows for a 
realistic and detailed depiction of demand and supply. All relevant GHGE of the agricultural sector and the 
mitigation potential of produced biofuels are summarized for the status quo and contrasting scenarios. 
The results shall inform the scientific community, policymakers and the interested public on how much 
GHG mitigation and fossil fuel replacement were possible if a shift towards healthy diets was achieved 
and what to realistically expect from certain policies trying to foster such a transition. 
 




The scientific basis of this work is explained in the following. First, a general overview is given. Then the 
spatial resolution, the products, and the used base data are shown. Details on the production processes 
follow. Finally, the model with its general approach and a detailed description of the used equations are 
explained. Sections on model calibration and the integration of scenarios conclude this chapter. 
3.1 Overview 
EUFASOM stands for European Forest and Agricultural Sector Optimization Model and is a partial 
equilibrium model. In this work, a version of EUFASOM is developed that concentrates on the agricultural 
sector of the EU and also includes the rest of the world in the form of regional clusters which are needed 
as trade partners for the EU. It allows assessing the complex interactions between production and use of 
competing agricultural commodities and is built upon previous model versions - recently described in 
detail in (Lauri et al., 2012). Like in previous EUFASOM versions, the yields for different crop 
management options, soil textures, altitudes, slopes, and climate zones are derived from the 
environmental policy integrated climate model EPIC (cf. Williams, 1995). In this version, however, the 
latter four characteristics are merged into one: Agricultural soil of five quality classes (cf. chapter 3.5.1). 
This reduces the model’s complexity and leads to an increased computational speed without sacrificing 
much of the prior accuracy. Another alteration to previous model versions is a detailed livestock sector 
for the EU respecting different species and therefore allowing for a much-enhanced flexibility in livestock 
production (cf. chapter 3.5.6). 
In the following, the model is mostly referenced to as the ASM – the Agricultural Sector Model. 
The ASM is implemented through various equations that all need to be fulfilled simultaneously. It consists 
of two main parts. One part models the economic side of the agricultural sector; the other one focuses on 
the physical side. The economic part of the model sums up all revenues and subtracts all costs to obtain 
the economic surplus, which serves as the objective value in the maximization. It is defined by the 
equation called objective function (cf. 3.8.1). The physical part guarantees the equality of supply and 
demand and contains most of the equations. These equations define the production and the demand for 
all products under various frame conditions and ensure the consistency of the ASM during the economic 
maximization. The most important constraints relate to the physical market clearance and limitations in 
agricultural land. Further equations serve as accounts for various activities such as the use of fertilizers 
or the amount of emissions generated. 
Figure 1 shows the general structure of how products are produced and demanded within the physical 
part of the ASM. It also shows the demand and supply of nitrogen fertilizers, but leaves out further 
constraints for the sake of clarity: 
 




Figure 1: Supply and demand in the ASM 
After the mathematical structure is defined, the model needs to be calibrated towards a given set of data 
on observed market constellations. These data are called the ‘base data’ and include prices of goods as 
well as their respective quantities produced, traded, and used. The calibration manipulates the 
unobserved costs of the various processes that produce crops, plant oil, sugar, and livestock products as 
well as biofuels. After the calibration, the ASM reproduces the base data without artificial external 
constraints. 
With the calibrated ASM, scenarios can be defined and simulated, that deliver insights on consequences 
of external shocks, e.g. a change in taxation affecting price structures. 
The ASM’S scope regarding spatial resolution and considered products is described in the following. Its 
equations as well as the base data, the derivation of the various production processes, the calibration 
strategy, and the inclusion of scenarios is explained thereafter. 
All variables and parameters, equations and sets are summed up in Table 162 to Table 165 in Annex 3. 
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3.2 Spatial resolution 
This work concentrates on the countries of the EU since agricultural policy in Europe is mostly defined on 
the EU level. The EU currently consists of twenty-eight countries each of which is explicitly covered in the 
ASM. The EU-28 countries are listed in alphabetical order in Table 2: 
Table 2: List of EU-28 countries (explicitly included in the ASM) 
EU-28 countries 
Austria Estonia Italy Portugal 
Belgium Finland Latvia Romania 
Bulgaria France Lithuania Slovakia 
Croatia Germany Luxembourg Slovenia 
Cyprus Greece Malta Spain 
Czech Republic Hungary Netherlands Sweden 
Denmark Ireland Poland United Kingdom 
The rest of the world is taken into account in the form of fourteen different groups of countries, based on 
the FAO’s classification2. These groups are depicted in Table 3: 
  
                                                     
2 Andorra, the Channel Islands, Faroe Islands, Gibraltar, the Holy See, the Isle of Man, Liechtenstein, Monaco, and San Marino 
are neither examined separately nor in a residual group due to a lack in data (esp. Food Balance Sheets by FAO) 
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Table 3: Grouping of countries outside the EU-28 
Rest of world (RoW) 
Eastern Africa Burundi, Comoros, Djibouti, Eritrea, Ethiopia PDR, Kenya, Madagascar, Malawi, Mauritius, 
Mayotte, Mozambique, Réunion, Rwanda, Seychelles, Somalia, South Sudan, Uganda, 
United Republic of Tanzania, Zambia, Zimbabwe 
Central Africa Angola, Cameroon, Central African Republic, Chad, Congo, Democratic Republic of the 
Congo, Equatorial, Guinea, Gabon, Sao Tome and Principe 
Northern Africa Algeria, Egypt, Libya, Morocco, Sudan, Sudan (former), Tunisia, Western Sahara 
Southern Africa Botswana, Lesotho, Namibia, South Africa, Swaziland 
Western Africa Benin, Burkina Faso, Cabo Verde, Côte d'Ivoire, Gambia, Ghana, Guinea, Guinea-Bissau, 
Liberia, Mali, Mauritania, Niger, Nigeria, Saint Helena, Ascension and Tristan da Cunha, 
Senegal, Sierra Leone, Togo 
Central America Belize, Costa Rica, El Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama 
Northern America Bermuda, Canada, Greenland, Saint Pierre and Miquelon, United States of America 
Southern America Argentina, Bolivia (Plurinational State of), Brazil, Chile, Colombia, Ecuador, Falkland Islands 
(Malvinas), French Guiana, Guyana, Paraguay, Peru, Suriname, Uruguay, Venezuela 
(Bolivarian Republic of) 
Caribbean Anguilla, Antigua and Barbuda, Aruba, Bahamas, Barbados, Bonaire, Saint Eustatius and 
Saba, British Virgin Islands, Cayman Islands, Cuba, Curaçao, Dominica, Dominican 
Republic, Grenada, Guadeloupe, Haiti, Jamaica, Martinique, Montserrat, Netherlands 
Antilles, Puerto Rico, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines, 
Saint Maarten (Dutch Part), Trinidad and Tobago, Turks and Caicos Islands, United States 
Virgin Islands 
Central Asia Kasachstan, Kyrgyzstan, Tajikistan, Turkmenistan, Usbekistan 
Eastern Asia China, Democratic People's Republic of Korea, Japan, Mongolia, Republic of Korea 
Southern Asia Afghanistan, Bangladesh, Bhutan, India, Iran (Islamic Republic of), Maldives, Nepal, 
Pakistan, Sri Lanka 
South-Eastern Asia Brunei Darussalam, Cambodia, Indonesia, Lao People's Democratic Republic, Malaysia, 
Myanmar, Philippines, Singapore, Thailand, Timor-Leste, Viet Nam 
Western Asia Armenia, Azerbaijan, Bahrain, Gaza Strip (Palestine), Georgia, Iraq, Israel, Jordan, Kuwait, 
Lebanon, Occupied Palestinian Territory, Oman, Qatar, Saudi Arabia, Syrian Arab Republic, 
Turkey, United Arab Emirates, West Bank, Yemen 
Non-EU (Balkans) Albania, Bosnia and Herzegovina, Macedonia, Montenegro, Serbia 
Non-EU (East) Belarus, Moldova, Russian Federation, Ukraine 
Non-EU (North) Iceland, Norway, Switzerland 
Oceania American Samoa, Australia, Islands, Fiji, French Polynesia, Guam, Kiribati, Marshall Islands, 
Micronesia (Federated States of), Nauru, New Caledonia, New Zealand, Niue, Norfolk Island, 
Northern Mariana Islands, Pacific Islands Trust Territory, Palau, Papua New Guinea, Pitcairn 
Islands, Samoa, Solomon Islands, Tokelau, Tonga, Tuvalu, Vanuatu, Wallis and Futuna 
Islands 
The countries and regions are uniformly called regions in the following and are referred to using the 
index r in the model equations. Within the individual regions, the agricultural area is divided into 5 quality 
classes reflecting their ability to produce high crop yields. They are referred to using the index cl in the 
model equations (cf. chapters 3.5.1 and 3.8). There is, however, no spatial resolution within regions for 
all other production processes, i.e. plant oil, biofuel, sugar, livestock productions are simply attributed to 
a region, but not to a specific section of it. 
3.3 Products under consideration 
The commodities and products under consideration are those most important for the questions addressed 
within this work. These are the crops most grown in the EU or imported into it, as well as the most 
important products made from them, namely plant oils, sugar, biofuels and livestock products like meat, 
eggs, and milk. Table 4 depicts the products under consideration:  
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Table 4: Products under consideration 
Cereals 
Barley Corn Rice 
Wheat Other Cereals  
Oil crops 
Rapeseed Soybean Other annual oil crops 
Other perennial oil crops   
Further crops 
Pulses Starchy roots Tree nuts 
Vegetables Fruits Sugar beets 
Sugar cane   
Products from oil and sugar crop processing 
Rapeseed oil Soybean oil Other annual oil crops oil 
Palm oil Other perennial oil crops oil Rapeseed cake 
Soybean cake Other annual oil crops cake Other perennial oil crops cake 
Sugar (Raw) Sugar beet pulp  
Livestock products 
Bovine meat Mutton & goat meat Pork meat 
Poultry meat Milk Eggs 
Products from biofuel production 
Bioethanol Biodiesel Biomethane 
DDGS   
Note: DDGS: Distiller’s dried grains with solubles 
The products are referred to using the index p in the model equations. The crops are however also used 
as species that have a certain amount of acreage assigned to. If used in this sense, the crops are 
referred to using the index c in the model equations. 
3.4 Base data 
The base data are used to calibrate the model to the situations observed on the agricultural world 
markets. They reflect existing market equilibria in the form of pairs of prices and quantities for all 
considered products in all considered regions. These are based on historical data and to equalize 
variations that appear over time, average values are generated. Furthermore, the base data contain the 
agricultural areas associated with the production of the agricultural commodities. These areas are an 
important part of the model calibration strategy and likewise represent average values of historical data. 
The methodology used to create the base prices, base quantities, and base areas for the base data are 
shown in the following. The resulting base data itself is shown in the tables in Annex 1. 
3.4.1 Base quantities 
Characteristics of base quantities 
Within market equilibrium, the quantities of supply and demand are equal, meaning a physical market 
clearance is reached. The supply quantity is generally composed of the sum of production, imports and 
dissolved stocks reduced by exports, and stock increases. The corresponding demand quantity is 
composed of the demand for food, feed, and biofuel production, as well as quantities, wasted or lost, and 
those needed as seed. There are also demand quantities for other uses, for instance as industrial 
materials. These quantities represent annual values, i.e. the base solution refers to quantities that a 
typical to occur within one calendar year. 
For the base quantities within this work, import and export quantities are consolidated to net-export 
values, and since a static model is used, the stock variation is used as an external and steady value for a 
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given net supply or demand. The stock variation value is further used to offset inaccuracies in the 
underlying data to ensure the equality of supply and demand. 
The quantities of seed and waste are initially given in absolute values. But to allow for reasonable 
absolute values as soon as the model computes varying supply and demand quantities, the seed, and 
waste quantities are transformed into relative values. The required quantity of seed is hence indicated as 
a percentage of production and that of waste as a percentage of supply. 
Table 5 summarizes the categories in which the supply and demand quantities are divided for each 
commodity in each country or region: 
Table 5: Supply and demand categories 
Supply Demand 
Production Net-export Stock- 
variation 
Food Feed Biofuels Other uses Seed Waste 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 
[1000 t a-1] 
Absolute 
quantity 







[% of    
supply] 
Utilized sources 
The main source for the definition of the base quantities are the food balance sheets (FBS) published by 
the FAO. With the supply data, and data on food, feed, seed, waste, and other uses, they contain most of 
the information needed for the creation of the base quantities. Data on the production of biofuels and the 
respective resource utilization was extracted from various sources, especially from Eurostat, the 
European Biodiesel Board (EBB), the Agency for Renewable Resources (German: Fachagentur 
Nachwachsende Rohstoffe e.V.; FNR), various reports from the Global Agricultural Information Network 
(GAIN) of the United States Department of Agriculture (USDA) as well as further literature. 
Approach 
The five most recent available FBS for the years between 2007 and 2011 were utilized and mean values 
calculated for each commodity in country and region. Additionally, specific commodities are summed up 
to receive the above mentioned residual values, e.g. the values for triticale, oats, rye, millet, sorghum, 
and other cereals are combined to Other Cereals. 
The quantities of commodities used for the production of biofuels are not included in the FBS and have 
hence to be derived from other sources. The sources utilized for each country or region are indicated 
within the respective tables in Annex 1. Generally, the average quantities of bioethanol and biodiesel 
produced between 2007 and 2011 are identified first. Then the shares of bioethanol or biodiesel produced 
using a certain raw material are obtained from the literature. The resulting quantities of biofuels from 
these raw materials are subsequently divided by typical conversion efficiencies. The outcome is the 
absolute quantity of that raw material used for bioethanol or biodiesel.  
Equation 1 depicts this procedure: 
Equation 1: Quantities of crops used for biofuels production 
r,p,b r,b,p r,b p,b
Q (q Q ) / r,p,b     
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with Qr,p,b =   Quantity of product p used for production of biofuel b in region r [1000 t] 
 qr,p,b =   Share of biofuel b produced using product p in region r 
 Qr,b =   Quantity of biofuel b produced in region r [1000 t] 
 ηp,b =   Typical conversion efficiency of production of biofuel b using product p [t t
-1] 
For the bioethanol production, the typical conversion efficiencies are taken from (FNR, 2014a). The 
typical conversion efficiency from plant oil to biodiesel is assumed to equal 0.965 based on (Majer and 
Oehmichen, 2012).  
The resulting quantities of biofuel raw material are then subtracted from the other uses values in the 
aggregated FBS. In cases where the quantities of biofuel raw materials exceed the quantities for other 
uses in the aggregated FBS, the remainder is subtracted proportionally from the quantities of food and 
feed. 
Due to the creation of mean values over five years and inaccuracies in the original FBS, it is possible that 
discrepancies between the total supply and demand quantities occur, as mentioned above. After having 
determined average quantities for food, feed, biofuels, seed, waste, and other uses, the demand side is 
assumed to be correct. Also, the production and net-export quantities kept at the reported values. 
Remaining discrepancies are balanced through an exogenous correction parameter, which balances the 
base data. Since the model is not dynamic, the values for the stock variation remain external as well 
during model solving. Therefore the stock variation and the above mentioned correction parameter are 
combined into a single external parameter. This parameter is called z-value. 
In the vast majority of cases, the discrepancies in the data are below five percent of the total supply 
quantities or the production, and can hence be assumed to be uncritical given the imprecision in 
agricultural accounting. Cases are however indicated in the tables in Annex 1, in which the z-value 
includes corrections of at least five percent of the total supply quantity or production occurred. These are 
mostly cases in which a small absolute discrepancy in a small total supply quantity, leads to relatively 
high relative discrepancies. 
Per-capita intake 
How much calories, protein, and fat are consumed daily by the populations on a per-capita basis, is 
calculated according to Equation 2. The supplied quantity per-capita is the product of the total demand 
quantity and the specific nutritional contents divided by the total population. Multiplying the supply by 
one minus the share wasted at the household level returns the per-capita intake. The populations and 
nutritional contents can be obtained from Table 75 in Annex 2 and Table 181 in Annex 6. 



















Var  =  Demand quantity of product p in region r [1000 t] 
 p,ncNC  =  Nutritional content nc in product p [kcal kg
-1], [kg kg-1] 
 rPop  =  Population of region r [1000 Persons] 
 r,pWS  =  Share of product p wasted in region r on the household level [kg kg
-1 supplied] 
 nc =  Nutritional content: {kcal, protein, fat} 
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The annual per-head intake in the various products on a mass basis is calculated according to Equation 3: 






PHI (1 WS ) r,p
Pop

    
with PHIr,p =   Annual per-head supply of product p in region r [kg a
-1] 
Both, the per-head intakes on a mass basis and on a nutritional content basis are also summed up over 
certain food groups used in nutritional recommendations. The food groups are needed for scenario 
analyses and are depicted in Table 6: 
Table 6: Food groups 
Cereals and starch 
Barley Corn Rice 
Wheat Other Cereals Starchy roots 
Vegetables and fruits 
Vegetables Fruits  
Plant oils and fats 
Rapeseed oil Soybean oil Other annual oil crops oil 
Other perennial oil crops oil Palm oil Tree nuts 
Legumes 
Soybeans Pulses  
Sugar 
Sugar (Raw)   
Meat (and fish) 
Bovine meat Mutton & goat meat Pork meat 
Poultry meat   
Eggs 
Eggs   
Dairy products 
Milk   
Note: fish is excluded and assumed to be constant 
3.4.2 Base prices 
The prices of the examined products reflect market clearance prices on the producer level. The base 
prices are based upon various sources, but generally, average values for the years between 2007 and 
2011 are used to match the base quantities. 
Crops 
The base prices for crops are based on the producer prices from the FAO-database. In most cases, for 
quantities that were produced in a country or region within the examined time frame, producer prices are 
available. Prices for groups in which various crops are aggregated – namely other cereals, other annual 
oil crops, other perennial oil crops, pulses, starchy roots, tree nuts, vegetables, and fruits – are weighted 
according to the production quantities of the components of the respective group of crops. For instance, if 
the average production quantity of ‘Other cereals’ between 2007 and 2011 consists of two-thirds triticale 
and one-third rye, the base price of ‘Other cereals’ is the weighted average – two-thirds of the average 
price of triticale and one-third of the average price of rye. Equation 4 depicts this relationship: 
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Equation 4: Base prices in aggregated crop groups 
r,p cg
r,cg r,p cg

















with Pr,cg =   Base price for the aggregated crop group cg in region r [USD t
-1] 
 Qr,p∈cg =   Average production quantity of product p   cg in region r [1000 t a-1] 
 Pr,p∈cg =   Average production price of product p   cg in region r [USD t-1] 
 cg 
=   crop groups: {other cereals, other annual oil crops, other perennial oil crops, 
     pulses, starchy roots, tree nuts, vegetables, fruits} 
For some crops in some regions, there are no producer prices published in the FAO database. This is 
mostly the case where these crops are not produced at all or only in limited amounts. In these cases, the 
base prices are obtained through identifying the import prices. This is done by dividing the average 
import values by the average import quantities between 2007 and 2011. For aggregated crop groups, 
these prices are then weighted by the average import quantities of the crops within that group. 
Equation 5 shows this relationship: 





r,p cg r,p cg
r,cg n




















with r,cgP  =   Base price for crop group cg in region r [USD t
-1] 
 ir,p cgIQ   
=   Average import quantity of ith product p element of crop group cg to region r 





 =   Average import value of ith product p   cg in region r [1000 USD a-1] 
 ip cg  =   Products pi   cg and i   {1,…,n} 
In rare cases, there are neither producer prices nor import values and quantities within the database. 
Then the base price is taken from another country or region that seems suitable. These cases, as well as 
cases in which import prices are used to determine the base prices, are marked in the tables in Annex 1. 
Livestock products 
The price data on livestock products are fragmentary within the FAO database. Hence, another approach 
than with crops needs to be pursued. Base prices are derived by dividing the gross domestic production 
value of a product through its production quantity. This relation is depicted in Equation 6. The data are 
taken from the FAO database. 










    
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with Pr,p∈lp = Base price for product p group of livestock products lp in region r [USD t-1] 
 GPVr,p∈lp = Average gross production value of product p   lp, in region r [1000 USD a-1] 
 Qr,p∈lp = Average production quantity of product p   lp in r [1000 t a-1] 
 lp = Livestock products: {Bovine meat, mutton/goat meat, poultry meat, eggs, milk} 
Since prices for livestock products can only be calculated on a per-country basis, the prices in the regions 
outside the EU are calculated as mean values for the countries contained in the respective region. The 
weighting takes place using the gross production quantities. This approach is formulated in Equation 7: 
Equation 7: Base price for livestock products outside EU 


















with r,p lpP   =   Base price for livestock product p   lp in region r with sub regions rˆ  [USD t-1] 
 rˆ,p lpP   =   Average gross production value of product p   lp,  in rˆ r  [1000 USD a-1] 
 rˆ,p lpQ   =   Average production quantity of product p   lp, in rˆ r  [1000 t a-1] 
Biofuels and plant oils 
Average world market prices between 2007 and 2011 are taken to define the base prices for biofuels and 
plant oils. In most cases, these prices are valid in one place or region, for instance in a certain sea port or 
an area within a country. Since these prices are only available for a very limited number of locations, 
these prices are taken to define the prices in the respective region. In cases where several prices are 
available for one product, e.g. biodiesel from different plant oils, the prices are weighted according to the 
proportions of its components. The price data stem from the publications “World Ethanol & Biofuels 
Report” by F.O. Lichts and “Oil World Monthly” by ISTA Mielke. 
For most regions outside the EU, the data basis is fragmentary for plant oil prices. The base prices for 
these oils are therefore derived from trade values and quantities. Equation 8 depicts how the sum of 
import and export values is divided by the sum of import and export quantities to receive the trade price: 

















with Pr,po =  Base price for plant oil po in region r [USD t
-1]  
 ExpVr,poil; ImpVr,poil =  Export/import value of plant oil poil   po, in region r [1000 USD a-1] 
 ExpQr,poil; ImpQr,poil =  Export/import quantity of plant oil poil   po, in region r [1000 t a-1] 
Nitrogen fertilizers 
Analogously to some of the plant oils, the prices of nitrogen fertilizers are derived from the trade values, 
due to fragmentary data (Equation 9): 
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ExpQ ;ImpQ  =  Export/import quantity of nitrogen fertilizers in region r [1000 t nutrients a-1] 
The base prices are averages for the years 2007 to 2011 and can be obtained Table 72 in Annex 1. 
3.4.3 Base areas 
The agricultural area averagely devoted to a certain crop in a certain country or region between 2007 and 
2011 describes the base area used in the model calibration. The base areas can be understood as the 
counterparts of the base quantities, and together they reflect the physical situation the model refers to. 
The areas for all crops and countries or regions are taken from the FAO’s database on crop production. As 
above, mean values are created to compensate historic variations. Certain areas are summarized to 
receive figures for the residual values. 
The production quantities in the crop production database usually differ from those in the FBS. The 
deviation is usually far below one percent and hence negligible. In cases, however, in which the deviation 
exceeds five percent, the area is adjusted by the factor of the deviation of the production. The production 
quantities retrieved from the FBS are assumed decisive therein. I.e., in cases where the FBS-based 
production quantity from the base data is smaller than the production quantity in the crop production 
database, the area therein is proportionally reduced. These cases are marked in the tables in Annex 1. 
Since pasture production is only taken into consideration in the EU and the data source is more detailed, 
the base areas are taken from the Eurostat database. The base area for each EU country’s pasture is the 
sum of high-yielding permanent pastures and meadows, fodder legumes and temporary grassland. Since 
data is not available for all years, averages of the years 2007, 2010 and 2013 are taken. The base areas 
can be obtained from Table 171 in Annex 6. 
Grass silage is already used for biogas production to a noteworthy extent in Germany. The area used for 
this needs to be subtracted from the pasture base area available to livestock. 9 % of the energy crops 
used as biogas feed in Germany is grass silage, and 79 % are maize silage (Witt et al., 2012). Using the 
figures for maize silage used for biogas (cf. base data Annex 1) and the pasture yield, it can be calculated 
that about 148.900 Hectares are devoted to grass silage for biogas in Germany. This area is subtracted 
from the data on high-yielding pastures in Germany to obtain the base area. It is assumed to remain 
being used for biogas and is exempt from this assessment. 
Low yielding grasslands are also exempt from the model because they are usually not fit for any uses 
other than grazing livestock with very low stocking rates. They are often steep or in high altitudes and 
yield so little biomass that they are mostly not mowed. They could not sensibly be used to produce grass 
as a bioenergy carrier. 
3.4.4 Demand elasticities 
The price elasticities of demand used within this the model are unconditional Frisch own-price elasticities. 
They indicate relative demand changes with a changing price of a certain good while keeping the 
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marginal utility of the income constant. They are therefore suitable for use in a partial equilibrium model 
with compensated demand functions (cf. chapter 3.6). The values are taken from (Muhammad et al., 
2011) and are depicted in Table 166 in Annex 4. Elasticity values for various product categories and 
subcategories are available. The elasticities of 6 product categories are used for the different examined 
products in each country and region. The used combinations of category and FASOM products are as 
follows: 
 Cereals: Barley, corn, rice, wheat, other cereals 
 Oils & fats: Rapeseed, soybean, other annual oil crops, other perennial oil crops, tree nuts, 
rapeseed oil, soybean oil, other annual oil, other perennial oil, palm oil 
 Fruits & vegetables: Pulses, starchy roots, vegetables, fruits, sugar beets, sugar cane 
 Meats: Bovine meat, mutton & goat meat, pork meat, poultry meat, eggs 
 Dairy: Milk 
 Transport & communications: Bioethanol, biodiesel 
For the regions outside the EU, the elasticities are weighted with the domestic supply of the individual 
commodities within the countries assigned to that specific region (cf. Equation 10). The supply data is 
taken from the FAO database for the base year of the elasticity data 2005. (FAO, 2015a, 2015b) 
Equation 10: Price elasticity of demand in regions outside the EU 

















with r,pPED  =  Price elasticity of demand for product p in region r  
 rˆ r,pPED   =  Price elasticity of demand for product p in sub region rˆ  of region r  
 rˆ r,pSUPP  =  Domestic supply of product p in sub region rˆ  of region r  
For bioethanol, biodiesel, and biomethane, the own price elasticities in the regions outside the EU are the 
arithmetic averages of those in the individual countries within the regions. 
3.5 Production processes 
All products are produced in the ASM through processes described by activity levels and corresponding 
inputs and outputs – the process parameters. There are processes for the production of crops, plant oils, 
sugar, biofuels and livestock products. The activity levels are variables that define how much a certain 
process is used. These are measured in steps of 1,000 hectares for crop producing processes and 
1,000 tons of input for plant oil, sugar, and biofuels processes. The activities for the livestock processes 
are measured in 1,000 livestock units in the EU. Outside the EU, the processes are modeled as 
combinations of observed, historical productions, so that the activity levels are shares of inputs and 
outputs of various years. 
The process parameters are fixed values that generate inputs and outputs when multiplied by the 
respective variable / activity level. Parameters are for instance crop yields per hectare, plant oil yields per 
oil crop processed, or feed use and livestock production per livestock unit. Parameters for the various 
processes are deduced and variables defined in the following: 
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3.5.1 Crop production 
3.5.1.1 Crop yields 
Yield levels need to be determined, that reflect the observed production quantities and respective 
acreage, but also taking into account the different agricultural management systems and sub-national or 
sub-regional soil characteristics. The latter are various parameters defining the quality of agricultural 
areas, such as soil type, inclination and height of the terrain, stone content, climate zone, and the like. 
Agricultural management systems differ for instance through the amount of fertilizers utilized or whether 
an area is irrigated. 4 types of management systems are used herein: irrigated with high fertilizer input 
(abbreviated IR), rain fed with high fertilizer input (HI), rain fed with low fertilizer input (LI), subsistence 
agriculture (SS). 
An approach is therefore used and described in the following, that allows identifying the yields for all 
examined crops according to the country or region and under which management system they are 
cultivated. The agricultural areas of each country or region are furthermore divided into soil classes 
reflecting their relative fertility and subsequently the yields for the various crops in these classes. 
The crop yields in this version of the EUFASOM are determined through a link to the Environmental Policy 
Integrated Climate (EPIC) Model, which was first developed by the United States Department of 
Agriculture (USDA) to assess the status of US soil and water resources. Amongst many other capabilities, 
the EPIC model contains vast information on yields, and respective land uses for many crops. The data 
are given for a large number of so-called ‘homogenous response units’ (HRU), delineating zones with a 
spatial resolution grid of 5 arc seconds, each having the same soil characteristics. A conversion of the 
yields and areas taken from a given version of the EPIC model is carried out, by reducing the information 
on soil characteristics (soil type, altitude, slope, agroecological zone) and instead defining 5 soil classes 
each of which are assumed to provide growing conditions of different quality. These data on crop yields 
and areas are then used to obtain simplified data compatible with the base data (Annex 1).  
To receive the desired 5 soil classes, the additional information on the above mentioned soil 
characteristics are simply neglected. However, for every HRU, total agricultural production is calculated 
by multiplying all crop yields (EPIC) with their respective base areas (EPIC). Then these HRU are ranked 
within each country or region according to these total productions. The 5 soil classes are then received by 
dividing the HRU-ranking into quintiles and assigning the HRUs accordingly. 
The various crop yields (EPIC) for the different soil classes and management systems are then received 
by calculating the weighted average of the yields from the HRUs assigned to the respective class based 
on their share in the total area of the class (Equation 11). The soil classes are referred to by the index cl 
in the following: 






















=  Crop yield for crop c in region r and class cl and management system sys from 





=  Crop yield for crop c in region r and homogenous response unit HRU and 




BA  =  Base area for homogeneous response unit HRU in region r from EPIC base data [ha] 
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In that, the base area of the HRUs is the sum of the base areas of all crops and management systems in 
each HRU as depicted in Equation 12: 









=  Base area for crop c in region r and homogenous response unit HRU under 
    management system sys based on EPIC base data [ha] 
Analogously, the base areas of the soil classes are the sums over the HRUs which are assigned to the 
respective class. For the various crops and management systems, the base areas of the soil classes are 
calculated according to Equation 13: 











=   Base area for crop c in region r and soil class cl under management system 
     sys based on EPIC base data [ha] 
The share of a crop area in a certain class and with a certain management system within the total crop 
area in a country or region according to the EPIC base data is an important value needed to calculate the 
crop yield and base area in this EUFASOM version (Equation 14): 
















     Crop specific area weight of area used for crop c in region r and soil class cl 
=   under management system sys as part of total area used for crop c in region r 
     based on EPIC base data [ha ha-1] 
The yields for each crop in a certain class and under a certain management system that are in line with 
the base data (Annex 1) are calculated for this version of the EUFASOM according to Equation 15: 




r,cl,sys,c r,cl,sys,c FAO EPIC EPIC













=   Crop yield of crop c in region r and class cl under management system sys as 









BA  =   Base area used for crop c in region r according to FAO (base data) [1000 ha] 
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The base areas for each crop in a certain class and under a certain management system that are in line 
with the base data (Annex 1) are calculated for this version of the EUFASOM according to Equation 16: 
Equation 16: Base areas (EUFASOM) 
CropArea FAO EPIC
r,cl,sys,c r,c r,cl,sys,c





=   Base data on the area used for crop c in region r and class cl under management  
     system sys as used in the EUFASOM [1000 ha] 
The annotation ‘EUFASOM’ is used in this section to indicate the values used within the version of 
EUFASOM arranged for this work. For clarity, the annotation is omitted in the rest of this manuscript. The 
results for yields and base areas can be obtained from Table 76 to Table 121 in Annex 2. 
3.5.1.2 Emissions 
Three types of emissions are included in the crop production processes: Those from crop residues left on 
the fields, whose nitrogen contents disintegrate into N2O; those from burning crop residues releasing CO2 
and N2O as well as those from anaerobic digestion of organic matter releasing CH4 from paddy fields 
during rice cultivation. Furthermore, GHGE from cultivation on organic soils and N2O emissions occurring 
after the application of nitrogen fertilizers are considered. 
Emissions from the use of energy in agriculture, such as diesel, electricity, and the like, are not included 
in this work. This is due to the fragmentary data provided in the Faostat database. It is therefore 
assumed, that the energy use and its associated emissions stay unvarying even under a changing 
agricultural production. This seems to be reasonable whilst the cultivated acreage doesn’t change 
because the difference in the area-specific energy use between harvesting one or another crop seems 
negligible. 
While the emissions from the application of nitrogen fertilizers in CO2-equivalents are calculated by 
multiplying the amount of fertilizers applied by a factor of 6.455, the other emissions from crop 
cultivation are calculated according to Equation 17: 



















TEm  =   Total emissions of type e from cultivation of crop c in region r [1000 t CO2-eq.] 
 Qr,c =   Qantity of crop c produced in region r [1000 t] 
 e =   Emission type {Crop residues left on field, crop residues burnt, rice cultivation, 
     cultivation on organic soils} 
The total emissions from the three different sources are taken from the Faostat database and represent 
averages for the years 2007 to 2011, similar to the production quantities from the base solution. The 
total emissions can be obtained from Table 123 and Table 124 in Annex 2.  
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To receive the GHGE on a per-hectare basis as needed for the crop processes in the model, the specific 
emission calculated in Equation 17 need to be multiplied by the yield for each crop. This is depicted in 
Equation 18: 
Equation 18: Emissions from crop cultivation per hectare 
Crop Crop* EUFASOM
r,cl,sys,c r,c r,cl,sys,c





=   Specific emissions from cultivation of crop c in region r under management 
     system sys in soil class cl [t CO2-eq. ha
-1] 
Further emissions from crop cultivation emerge from the application of manure on the agricultural soils. 
These emissions, however, are included into the model through the livestock processes described in 
chapters 3.5.6.3 and 3.5.6.4. 
3.5.1.3 Nitrogen demand 
A brief overview of the approach used to determine the nitrogen demands for the various crops is given. 
Then the single steps of this approach are described in greater detail. 
General approach: Scaling of nitrogen demands based on supply 
Determining the exact amounts of nitrogen fertilizer applied on average for all crops in all considered 
regions is an elaborate endeavor that cannot be accomplished within the scope of this work. It is not 
documented how much nitrogen each farmer applies to each of their crops. The exact amount of nitrogen 
applied with manure can furthermore only be estimated. A simplified approach is hence chosen that 
distributes the observed amounts of nitrogen applied to fields and pastures in each region according to 
assumed specific nitrogen net demands of the produced crops and roughages. 
Firstly, the total supply of nitrogen fertilizers is calculated from official data for each region. Then the 
total nitrogen net demands for the produced crops and roughages are calculated and summed up. The 
ratio between total nitrogen supply and total net demand is calculated – a value which is usually above 
zero because more fertilizer is applied than needed to grow the crop. Dependent on the weather 
conditions, nitrogen fertilizer is drained to ground water or receiving waters or degenerates to 
atmospheric N2O before penetrating the soil. 
Figure 2 depicts the ratio between total nitrogen supply and total net demand: 




Figure 2: Total nitrogen supply and net demand in 1000 t nutrients (example: Germany) 
The specific gross nitrogen demands are calculated next. They include a needed oversupply of nutrients 
to account for drainage and degradation and are the amounts that are assumed to be applied to the 
crops and pastures. To do so, the obtained ratio is then applied to all specific net nitrogen demands 
needed to grow the crops. Figure 3 shows how the gross nitrogen demand is derived exemplarily for 
wheat in Germany: 
 
Figure 3: Gross nitrogen demand in t of nutrients t-1 of crop (example: wheat in Germany) 
Nitrogen supply 
Data on the supply of nitrogen fertilizers are given in the Faostat database as the amount of nutrients in 
synthetic fertilizers and manures applied to soils and pastures. The total amount of nitrogen supplied to 
agricultural soils is calculated as described in Equation 19: 
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Equation 19: Nitrogen supply 
r r r r
NSupp SynN NSoil NPast    
with NSuppr =   Total nitrogen supply in region r [1000 t of nutrients] 
 SynNr =   Synthetic fertilizers applied in region r [1000 t of nutrients] 
 NSoilr =   Manure applied to crops in region r [1000 t of nutrients] 
 NPastr =   Manure applied to pastures in region r [1000 t of nutrients] 
The amounts of synthetic fertilizers applied can be obtained from Table 122 in Annex 2. The amounts of 
manure excreted are covered in greater detail in chapters 3.5.6.3 and 3.5.6.4 and can be obtained from 
Table 180 in Annex 6. 
Since pastures are neglected outside the EU, also the manure applied to them is neglected there. 
Synthetic fertilizers are therefore assumed to be solely applied to crops. 
Net nitrogen demand 
The net nitrogen demands are calculated for the various crops at first. They are mostly taken from the 
German fertilization regulations based on the German fertilization law from 2006 (title: DüngeG). They 
specify the amount of nitrogen contained in the various market crops. The nitrogen content of the market 
crop is therefore defined as the net nitrogen demand in (re-)fertilization. Nitrogen fixation is considered 
for the affected crops. The crop residues are assumed to be left on the fields or brought back to the fields 
with manure or as ashes and are hence neglected. 
For vegetables, fruits, and other perennial crops, the specific net nitrogen demands are strongly 
dependent on which types of crops are actually produced in a region. The demands are weighted 
according to the production of the individual crops in these cases as depicted in Equation 20. The specific 
net nitrogen demands for these individual crops and for those consistent in all regions can be obtained 
from Table 125 in Annex 2 
















with SnNDr,cg =  Specific net nitrogen demand for crop group cg in region r [t nutrients t
-1 crop] 
 SnNDr,co =  Specific net nitrogen demand for component co cg in region r [t nutrients t-1 crop] 
 Qr,co =  Production quantity of component co in region r [1000 t] 
 cg =  Crop group, here: {Vegetables, fruits, other perennial crops} 
The total net nitrogen demand is then calculated through multiplying the specific demands with the 
produced quantities of the various crops (and crop groups respectively) as depicted in Equation 21: 
Equation 21: Total net nitrogen demands 
 r r,c r,c
c
TnND SnND Q r    
with TnNDr,c =  Total net Nitrogen demand in region r [1000 t nutrients] 
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Gross nitrogen demand 
As mentioned, the amount of nitrogen actually applied is usually much higher than the plant’s mere need 
to grow would require. This observed application is denounced gross nitrogen demand herein. It is 
calculated by distributing the applied amount of nitrogen over the individual crops so that the oversupply 
is equal for each of them in every region. This oversupply ratio is calculated according to Equation 22: 







   
with NRr =   Average nitrogen oversupply ratio in region r in [.] 
The specific gross nitrogen demand for each crop is then calculated by multiplying the net demand by 
oversupply ratio (Equation 23): 
Equation 23: Specific gross nitrogen demand per ton 
r,c r,c r
SgND SnND NR r,c    
with SgNDr,c =   Specific gross nitrogen demand for crop c in region r [t nutrients t
-1 crop] 
The specific gross nitrogen demands can be obtained from Table 126 in Annex 2. To receive the gross 
nitrogen demands on a per-hectare basis, as needed for the crop processes in the model, the specific 
demands calculated in Equation 23 need to be multiplied by the yield for each crop. This is depicted in 
Equation 24: 
Equation 24: Gross nitrogen demand per hectare 
EUFASOM
r,cl,sys,c r,c r,cl,sys,c
SgND SgND CY r,cl,sys,c    
with SgNDr,d,sys,c =  Specific gross nitrogen demand for crop c in region r under management system 
     sys in soil class cl [t nutrients ha-1] 
Weaknesses of this approach 
This simplified approach is affected by two weaknesses. Firstly, it does not account for the possibility that 
farmers might overdose their nitrogen stronger at some crops than at others. And secondly, it does not 
account for regions with high activities in the livestock sector. A much higher amount of nitrogen is 
sometimes applied to the agricultural soils in such areas than needed since manure is hardly transport-
worthy and hence not applied in regions where it would be more sensible. 
The first shortcoming can be assumed to even out on average and therefore needs no further debate. 
The second poses a larger problem, since in scenarios with a much lower livestock production, also the 
amount of nitrogen excreted is lower. The implicit gross demand for nitrogen stays, however, the same 
and then needs to be met with synthetic fertilizers. This leads to wasteful costs and GHGE. 
Two arguments support the acceptance of this shortcoming in order to maintain this simplified approach: 
One is that this problem occurs only regionally. In all of Germany for instance, where there is over-
nutrition mostly in the north, roughly 37 % of the nitrogen fertilizers come from manure application. If a 
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minor share of this is applied in regions of nitrogen oversupply and only part of it is oversupply, the 
magnitude of an implicitly too high gross nitrogen demand seems manageable. The second argument is 
that this shortcoming leads to a rather conservative result in terms of GHG mitigation potential. The GHG 
mitigation potential in the scenarios will therefore not be overestimated, but rather slightly 
underestimated – a tolerable discrepancy. 
3.5.2 Pasture production 
Pastures produce a mixture of roughage feeds - mostly grass and legumes. It is used for grazing or 
mowed in order to feed the roughage later with hay or grass silage. There is only limited data on how 
much roughage is actually produced, but one publication gives average yields for most European 
countries (cf. Table 171 in Annex 6). 
It is simply assumed that the amount of roughage produced on pastures is the product of base area and 
yield as shown in Equation 25: 
Equation 25: Pasture production 
Past PastArea
r r,'roughage' r
PP a BD r    








BD  =  Pasture base area in region r [1000 ha] 
A drawback of this approach is that it would probably be possible to produce more biomass on the same 
area if pastures were irrigated or fertilized more. The management of the pastures and the stocking rates 
are thus not considered herein. 
The specific emissions from cultivation on organic pastures are calculated according to Equation 26: 

















TEm  =   Total emissions from cultivation on organic pastures in region r [t CO2-eq. a
-1] 
3.5.3 Plant oil production 
Inputs and outputs of oil crop processing are derived from the base data (cf. Annex 1). The activity levels 
are defined as 1000 t of processed oil crops. The conversion rates are calculated by dividing the produced 
plant oils in a country with the respective amount of oil crops used for in the oil production. This is 
depicted in Equation 27: 
Equation 27: Oil crop conversion rates 
poil base base
r,oc r,oc r,oc
CR POP / OCP r,oc   














OCP  =  Amount of oil crop oc used in oil processing in region r (base data) [1000 t] 
The oil crop extraction rates can be obtained from Table 127 in Annex 2. Equation 28 describes the 
relation of inputs to outputs of the plant oil processes in the ASM: 
Equation 28: Plant oil process 
poil poil
r,oc r,oc r,oc
POP CR Var      r,oc  
with POPr,oc =  Production of plant oil from oil crop oc in region r (model solution) [1000 t] 
For oil extraction cakes, the quantities are obtained by subtracting the quantity of oil produced from the 
quantity oil crop used in its production. The data can be obtained from the base solution (cf. Annex 1) 
and the relationship is depicted in Equation 29. Extraction cakes are assumed to be used as animal feed 
(cf. 3.5.6.1). 
Equation 29: Calculation of the produced oil crop extraction cake 
base base base
r,oc r,oc r,oc




ECP  =  Production of extraction cake from oil crop oc in region r (base data) [1000 t] 
The conversion rate of oil crops to extraction cakes are calculated according to Equation 30: 
Equation 30: Oil extraction cake conversion rates 
cake base base
r,oc r,oc r,oc




CR  =  Conversion rates of oil crop oc in plant oil extraction cake in region r [t t-1] 
The oil crop extraction rates can be obtained from Table 127 in Annex 2. Equation 31 describes the 
relation of inputs to outputs of the plant oil processes in the ASM: 
Equation 31: Extraction cake process 
cake poil
r,oc r,oc r,oc
ECP CR Var      r,oc  
with ECPr,oc =  Production of extraction cake from oil crop oc in region r (model solution) [1000 t] 
3.5.4 Biofuel production 
As described in chapter 3.4.1, the input quantities to the biofuel processes are derived from the output 
quantities and typical conversion factors of input materials. The activity levels are defined as 1000 t of 
input. 




Since one ton of plant oil yields 0.965 tons of biodiesel (Majer and Oehmichen, 2012), the following 
Equation 32 describes the relation of inputs to outputs of the biodiesel processes: 
Equation 32: Biodiesel process 
r r,oc
oc
BDP 0.965 BDI      r  
with BDPr =  Biodiesel production in region r [1000 t] 
 BDIr,oc =  Biodiesel input from plant oil from oil crop oc used in region r [1000 t] 
Bioethanol 
The following Equation 33 describes the relationship of inputs to fuel production in the bioethanol 
process: 
Equation 33: Bioethanol process 
 r c,p r,c
c
BEP BECR BEI       r;p bioethanol   
with BEPr =  Bioethanol production in region r [1000 t] 
 BECRc,p =  Bioethanol conversion rate of crop c to product p [tdm t
-1
dm] 
 BEIr,c =  Bioethanol input from crop c in region r [1000 t] 
DDGS is produced as a co-product in bioethanol processes using cereals as raw material. About 30 to 
33 % of the quantity of cereals utilized for bioethanol production end up as DDGS. When sugar beets are 
used, sugar beet pulp is generated as a co-product - analogously to the sugar process. The production of 
bioethanol co-products is depicted in Equation 34: 
Equation 34: Calculation of the produced bioethanol co-products 
r,p c,p r,c
c
BECP BECF BEI       r;p DDGS,Sugarbeetpulp   
with BECPr,p =  Production of bioethanol co-product p in region r [1000 t a
-1] 
Table 7 shows the conversion rates of different input materials in the production of bioethanol and co-
products used as process parameters: 
Table 7: Conversion rates in bioethanol production 
Input material Bioethanol output [tdm t
-1
dm] Co-product output [tdm t
-1
dm] 
Barley 0.315 0.326  (DDGS) 
Corn 0.328 0.297  (DDGS) 
Wheat 0.303 0.326  (DDGS) 
Other cereals 0.321 0.326  (DDGS) 
Sugar beets 0.085 0.230  (Sugar beet pulp) 
Sugar cane 0.055 - 
Sources: (FNR, 2014b) for bioethanol; (van Zeist et al., 2012a) for DDGS from barley, wheat, and other cereals; 
(Jensen et al., 2012) for DDGS from Corn; (van Zeist et al., 2012b) for sugar beet pulp 
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The co-products are assumed to be used as an animal feed (cf. 3.5.6.1). 
Biomethane 
Grass or grass silage can be converted to biogas in a fermentative process. Pastures can hence be used 
for bioenergy production and need not be converted to cropland for this. The biogas yield varies amongst 
grass types, but on average, a methane production of 283 liters per kg of dry matter can be expected 
(e.g. Murphy et al., 2011; Prochnow et al., 2009). This translates to 0.0379 tons of methane per ton of 
grass with a dry matter content of 20.4 % as assumed herein. 
The produced biogas contains roughly 50 % of methane, which can be purified and fed into the natural 
gas grid to replace – for instance – gasoline in the transportation sector. A co-product of the biogas 
process is a digestate that can be returned to the fields as fertilizer. 0.0017 tons of nitrogen become 
available through the digestate per ton of grass used in the biogas process (Murphy et al., 2011). 
3.5.5 Sugar production 
Inputs and outputs of the sugar production are derived from the base data (cf. Annex 1). Since the 
activity level is defined at 1000 t of input per year, the conversion rates can in principle be calculated by 
dividing the output with the input quantities. However, this is only possible in countries or regions in 
which the sugar production is only based on one input material – sugar beet or sugar cane. This is true 
for the vast majority of cases, while in the majority of the remaining cases the sugar production is very 
much dominated by one of the two input materials. 
For the sake of accuracy and to account for the very few cases in which the sugar production is not 
dominated by one input material, the calculation of the conversion rates of input materials to sugar needs 
to include a weighting of the outputs. This is done based on the assumed default conversion rates 
implying that 1 ton of sugar beet yields 0.167 tons of sugar on average and 1 ton of sugar cane yields 
0.132 tons of sugar on average (van Zeist et al., 2012b). Equation 35 then describes the calculation of 
the conversion rates which are used as process parameters within the ASM: 
Equation 35: Sugar crop conversion rates 















CR  =  Conversion rate from sugar crop sc to sugar in region r [tdm t
-1
dm] 
 SPr =  Sugar production in region r (from all sugar crops combined) [1000 t] 




CR  =  Default sugar conversion ratios (v.s.) [tdm t
-1
dm] 
Equation 36 then describes the relationship of inputs to outputs in the sugar production process: 




SP CR SI      r  
The quantity of sugar beet pulp produced is assumed to be 21 % of the quantity of sugar beets processed 
(van Zeist et al., 2012b) as is depicted in Equation 37: 
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Equation 37: Calculation of the produced sugar beet pulp 
r r,sc
SBPP 0.21 SI     r  
with SBPPr =  Sugar beet pulp production in region r [1000 t] 
Sugar beet pulp is assumed to be used as an animal feed (cf. 3.5.6.1). 
3.5.6 Livestock production 
To model the livestock processes in the ASM, it is essential to know the inputs and outputs of the sector 
and the activity level these quantities are associated with. The outputs are the observed production 
quantities of livestock products: meat, eggs, and milk. The activity level is the number of animals that 
were observed, which are converted to so-called livestock units (LSU) in order to make the various 
species more comparable. Identifying the inputs, i.e. the specific amounts of feeds that were fed to the 
animals, is a more complex endeavor since only the total quantities fed to all animals combined are 
known – and that only for market crops. Neither the amount of grass-based feed fed nor the exact 
rations for the individual species are documented. Therefore, an approach that allows identifying 
reasonable feed rations for the individual species in all European countries is presented in the following. 
The outputs of the European livestock sectors – livestock products and emissions – are covered 
thereafter. 
Inputs, outputs, and activity levels of the livestock sectors outside the EU are included through a 
simplified approach that is explained at the end of this chapter. 
3.5.6.1 Inputs to livestock sectors in the European Union 
An overview of the general approach is given at first before its individual steps are explained in greater 
detail in the following subchapters. 
General approach: Scaling of energy and protein demands in livestock sectors 
The approach used herein is based on distributing the available feeds amongst the various animals 
according to their needs for two main feed characteristics: metabolizable energy (ME) and protein.  
Since the exact demands for ME and protein cannot be measured exactly for all animals in all European 
countries in this work, a simplified and harmonized approach needs to be developed. Therefore two main 
assumptions are made: 
Firstly, it is assumed that all ME and protein, that are available from the utilized feeds in a country, are 
consumed by the animals. The animal’s respective demands are derived from the ME and protein in a 
reference scenario on feed demands. 
Secondly, it is assumed that the efficiencies of the national livestock sectors are similar for all animal 
species. This means that the ME and protein demands of the different species differ from the reference 
feed scenario in mostly equal proportion. 
The reference scenario for ME and protein demand for all animal types is developed for the German 
livestock sector and is based on data published by the German association for technology and structures 
in agriculture (KTBL). The demands for ME and protein from this reference scenario are multiplied by the 
number of animals in a country, the sums of which lead to the total ME and protein demands in a 
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country’s livestock sector. The ratios between supply and demand of ME and protein give the scalars with 
which the requirements for each type of animal in each country are calculated by multiplication with the 
reference demand scenario. 
Figure 4 depicts the relation between the energy demand in the reference feed-scenario and the national 
feed energy supply – the difference is measured by the so-called energy scalar. In that, the supply 
includes an amount of roughage that is derived from shares of roughage in ruminant rations rather than 
the actual grass and corn silage supplies. These roughage shares are taken from the literature and in 
most cases lower than if all grown roughage was fed. Part of the difference can be explained with losses 
along the supply chain. This “initial” energy scalar is therefore only a first estimate and helps in sensibly 
“distributing” the available non-roughage feeds amongst the species. 
 
Figure 4: Initial energy scalar: Ratio between feed supply and reference feed demand (example: Germany) 
After the initial energy scalar is applied in order to distribute non-roughage feeds, the grass demands are 
inflated so that all available grass-based feeds are demanded by the livestock. The resulting specific 
energy demand of the species is later used to determine the feed rations. Figure 5 depicts the relation 
between the protein demand in the reference scenario and the national feed protein supply. It includes all 
available feeds, in order to distribute them amongst the species according to their protein content. 
 
Figure 5: Protein scalar: Ratio between feed supply and reference feed demand (example: Germany) 
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After deriving the energy and protein scalars, they are used to uniformly adjust the specific energy and 
protein demands of all species from the reference feed scenario to levels that lead to a consumption of all 
available feeds (total feed supply from base data, see below). Figure 6 depicts the adjustment of the 
specific protein demands in the German livestock sector exemplarily: 
 
Figure 6: Adjustment of specific protein demand using protein scalar (example: Germany) 
It can be seen that in Germany, the protein supply of all used feeds is 59 % higher than the reference 
scenario calculated from KBTL-data would suggest. This might be due to a lower-than-estimated feed 
efficiency and/or losses during feed supply. All specific protein demands are therefore increased by 59 %. 
The specific energy demands are treated similarly. The energy and protein scalars reflect this ratio 
between feed supply and theoretical demand. 
To receive the specific annual feed requirements in kg per livestock unit (LSU), the utilized feeds are 
distributed to all LSU in a country’s livestock sector according to the species’ adjusted energy and protein 
demands. This is done under various conditions like ‘utilization of all feeds’, ‘shares of roughage fed to 
each species’, ‘maximum shares of biofuel co-products in feed rations’, and the like. 
The various steps of this approach are described in greater detail in the following. The results are given in 
Table 129 to Table 156 in Annex 2. 
Reference feed-scenario 
To calculate the specific and total feed demands, a reference feed-scenario of specific feed demands of 
various animal types is initially developed. The results are then summed over all animal types that belong 
to a certain species and later adjusted according to the amount of animal feed that is available. 
Data on feed demands in energy and protein as well as livestock numbers are available for the following 
animal types (Table 8): 
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Table 8: Animal types and affiliation to species 
Bovine (dairy) 
Dairy cows Dairy heifers Calves of dairy cows 
Bovine (other) 
Mother cows (beef production) Heifers (beef production) Steers and oxes 
Calves of mother cows   
Pigs 
Adult sows Young sows Boars 
Fattening pigs (20-118 kg) Piglets  
Poultry (eggs) 
Laying hens   
Poultry (meat) 
Broilers Turkeys  
Sheep/Goats 
Mother sheep w/ fattening lambs Other sheep Mother goats 
Fattening lambs (goat) Other goats  
Note: The term ‘species’ is not used in its zoological meaning herein, but for assigning animals to sensible groups in 
terms of the goal of this work 
Detailed data on energy and protein demands for these animal types are the foundation of the reference 
feed-scenario and can be obtained from Annex 4. The data refer to livestock in Germany and are taken 
from KTBL. National data on milk production and milk properties influence the specific demands in each 
country (cf. Table 167 in Annex 6). Table 9 depicts the results for specific energy and protein demands 
for Germany exemplarily: 
Table 9: Specific energy and protein demands in reference feed-scenario and animal numbers: example Germany 
Animal type 
Energy demand 





Dairy cows 37,860.7 813.4     4,171.5 
Dairy heifers 22,346.7 254.9     2,299.6 
Calves of dairy cows (fed by mother)         0.0     0.0     3,350.8 
Mother cows (beef production) 39,063.8 511.4       719.0 
Heifers (beef production) 20,594.8 280.1       497.6 
Steers and oxes 28,459.8 348.3     1,149.2 
Calves of mother cows (fed by mother)         0.0     0.0       577.5 
Adult sows 11,429.4 146.9     2,021.5 
Young sows   5,927.6   49.4       253.7 
Boars 10,950.0 129.7         31.3 
Fattening pigs (20-118 kg)   9,441.5 107.4   17,658.0 
Piglets   1,689.8   42.5     7,030.6 
Laying hens     548.5     7.2   38,408.6 
Broilers       51.9     0.8 649,907.0 
Turkeys     723.8     6.9   11,386.4 
Mother sheep w/ fattening lambs   1,820.9   39.3     1,318.3 
Other sheep   3,009.3   34.3       512.6 
Mother goats   3,660.8   55.7       174.0 
Fattening lambs (goat)       11.3     3.6       295.8 
Other goats   2,120.0   58.4           0.0 
Note: Animal number as an average between 2007 and 2011 
The values for energy and protein demands are based on specific demands per animal divided by the 
number of animal cycles that are run each year. This is done because the numbers of animals are only 
collected once a year. Exceptions from this are broilers and turkeys, which are counted when 
slaughtered. Confer Annex 5 for details on this as well as Table 168 and Table 169 in Annex 6 for all 
animal numbers and the corresponding LSU serving as the base activity. 
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To receive the total national feed energy and protein demands the animal numbers have to be multiplied 
with the specific demands and these products summed up. Equation 38 depicts this relationship: 












SD  =  Specific demand for feed feature ff for animal a in region r in reference feed- 
    scenario [MJ an. -1; kg an. -1] 
 ANr,a =  Number of animals a in region r [1000 heads] 
 ff =  Feed features: {ME, protein} 
Exemplarily, the total national feed energy demand in Germany is 551.6 TJ a-1 in the reference feed-
scenario with average data on milk production and animal numbers from 2007 to 2011. The respective 
protein demand is 8.340 Mio. t a-1. 
These demands can be translated into specific demands for the species used in the model converting the 
number of animals into LSU and summing up according to the affiliation of an animal to a species 
(Equation 39). 






















=   Specific demand of feed feature ff per LSU of species s in region r in  
     reference feed-scenario [MJ LSU-1; t LSU-1] 
 LSUfactora =   Livestock unit conversion factor [.] 
Feed supply – dry matter quantities 
For all cereals, oil crops, further crops, corn silage, plant oils, and sugar, the quantities dedicated to the 
national livestock sectors as animal feed can be derived from the quantities in the base data (cf. Table 4 
and Annex 1). For all other products, further assumptions have to be made. 
Firstly, it is assumed that all co-products from the production of plant oils (extraction cakes), bioethanol 
(DDGS, sugar beet pulp), and sugar (sugar beet pulp) are being utilized as feed.  
Secondly, the quantities of grass produced can be estimated by multiplying the pasture areas in the 
various countries with their average grass yields (cf. 3.5.2). The produced grass can however not be 
equated with the amount eaten by livestock. There are various losses along the supply chain. According 
to (KTBL, 2010), these losses can lie anywhere between 5 and 45 % when livestock is grazing in 
Germany, depending on the pasture management. When making hay, reported losses during drying can 
lie anywhere between 8 and 55 % of the dry matter depending on the weather. When conserving the 
grass as silage, the losses lie between 10 and 30 % of the dry matter. Further losses occur when 
recovering the grass from the field or when distributed in the feeding grounds. Finally, these losses may 
vary from country to country. It is therefore impossible to calculate the amount of grass fed or eaten 
  3 Methodology 
 
 44 
exactly. It is however assumed that all available grass-based feeds are in consequence demanded by the 
livestock because the losses are necessary technical conditions. 
Net-imports of plant oil extraction cakes, DDGS, sugar beet pulp, and grass-based feeds are also included 
in the national feed supplies. They can be extracted from Table 173 in Annex 6. 
Feed supply – energy and protein quantities 
The national supply of feed energy and protein can now be calculated by summing over the products of 
supplied quantity and energy or protein content. Since quantities are measured in dry matter, and the 
energy and protein contents were used in values per fresh matter, the dry matter content needs to be 
included in the calculation (Equation 40): 
Equation 40: Feed energy supply 
 r,ff r,f f f,ff
f
TS FS /DM FFC r,ff    
with TSr,ff =   Total feed supply in terms of feed feature in region r [1000 t] 
 FSr,f =   Total supply of feed item f in region r [1000 t] 
 DMf  =   Dry matter content of feed item f [%fm] 
 FFCr,ff =   Content of feed feature ff in feed item f as of fresh matter [%fm] 
 ff =   Feed feature: {ME, protein} 
As a result, energy supplies of 827.5 TJ a-1 and a protein supply of 13,328.6 Mio. t a-1 can be obtained 
out of all feeds supplied annually to the livestock exemplarily in Germany on average between 2007 and 
2011. 
Scaling of energy and protein demands in reference scenario 
The available feeds need to be distributed to the different species in a sensible, even manner in order to 
fulfill the specific energy and protein requirements. In almost all EU countries, more feed is available than 
theoretically needed. This makes sense since there are some losses along the supply chain and there 
might be differences in the efficiencies of the livestock industries between countries. 
It is therefore assumed that the ratio between theoretical energy demand (reference feed-scenario) and 
feed supply is the same for all species in a country. The same holds for protein demand and supply. The 
so-called energy and protein scalars reflect this ratio and are hence a measure of a livestock industry’s 
efficiency, and they are assumed to be equal for all species in a country. 
The feeds can however not simply be distributed among the species until all energy and protein 
requirements are met under the condition of equal scalars. Especially in countries with a high supply of 
roughage feeds, this could lead to rations for ruminant that include too little shares of concentrate feeds. 
There could also be too much roughage feeds in general, so that even if the ruminants were only fed 
roughage, there would be more supply than demand. 
Another approach, therefore, needs pursuing: 
 Firstly, under a given share of roughage feeds in ruminant rations, energy scalars are determined 
for all countries to receive a first approximation of the livestock industry’s efficiency. This is done 
irrespective of the actual grass supply and guarantees sensible minimal amounts of concentrate 
feeds in ruminant rations. 
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 Secondly, the grass demand in the ruminant rations is inflated to match the supply. The species’ 
energy and protein demands, therefore, grow to some extent. 
 Thirdly, the available feeds are distributed among the species to receive rations that meet the 
energy and protein demands from the previous step and other conditions. 
First estimation of energy scalar 
A first estimation of the energy scalar is calculated by dividing the energy content of an estimated 
concentrate feed supply per species by the theoretical energy demand from concentrates. While the total 
supply of concentrate feeds and corn silage is known, the supply of grass-based feeds is estimated at 
first to receive a total feed supply. Assumptions on shares of roughage feeds in ruminant feed rations are 
used therein. This allows for adequate amounts of concentrate feeds for all species in later steps. The 
estimate of the total quantities of feed demands is calculated using four factors: 
 the shares of roughage fed to animal species s in region r ( r,sRS ) 
 the average energy content of the roughage fed in region r ( rough
r
EC ) 
 the average energy content of the concentrate fed in region r ( conc
r
EC ) 
 the theoretical energy demand of the species s in region r ( r,s,'ME'SD ) 
The first estimate of the total quantity of feed fed to species s in region r (TFQr,s) is calculated by dividing 
the species’ theoretical energy demand by the average energy content fed to them. Equation 41 depicts 
that relationship: 
Equation 41: First estimate of feed fed per animal species on a mass-basis 
    rough
r,s,'ME'
r,s conc
r,s r r,s r
SD
TFQ r,s
RS EC 1 RS EC
 
   
 
The initial roughage shares are taken from literature and can be obtained from Table 170 in Annex 6. The 
energy content of the concentrate feeds is calculated as the weight-based average of all ‘non-roughage’-
feeds fed, as depicted in the base data in Annex 1. The energy content of the roughage is calculated as 
the weight-based average of the utilized corn silage and the above mentioned estimate on the grass fed 
in the various countries. The energy contents of all feeds can be extracted from Table 172 in Annex 6. 
The first estimate of the energy scalar is now calculated using the ratio of supply and demand of 
concentrate feed components as a proxy. This is done because the utilized quantities of concentrate feed 
components are reliable factors compared to the roughly estimated grass use. 
The demand for concentrates in region r is calculated as the sum of the concentrate demanded by all 
animals from all species s in region r based on the estimated total feed demand and the roughage 
shares. Equation 42 depicts how the energy scalar is initially estimated: 
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with ConcSr,conc  =   Supply of concentrate feed component conc in region r [1000 t] 
 iESr  =   Initial energy scalar (first estimate) in region r [.] 
The adjusted amount of concentrate fed to each species in a region - based on the actual supply - is then 
calculated according to Equation 43. In that, it is assumed that all concentrate components are evenly 
distributed for all species according to their share in all available concentrate components: 
Equation 43: Adjusted concentrate feed demand quantity 




ConcD iES TFQ 1 RS r,s,conc
FS
     

 
with ConcDr,s,conc=(Adjusted) demand of concentrate component conc fed to species s in region r 
                    [1000 t] 
Inflation of grass demand 
The initially approximated amount of grass fed to all livestock in region r is lower than the supply in most 
countries. It, therefore, needs to be inflated to meet the supply. The initial estimate of all roughage feed 
demands is calculated according to Equation 44. Dividing the demand for concentrate by the share of 
concentrates in the rations gives the total feed demand. Then the share of roughage is multiplied to 
receive the quantity of roughage fed. The sum over all species gives the quantity of roughage demanded 
by all livestock in region r: 
Equation 44: Initially estimated total roughage demand 
r r,s,conc r,s r,s
s,conc
eRD ConcD / (1 RS ) RS r       
with eRDr =   Estimated total demand for roughage feed in region r [1000 t] 
To receive the inflated roughage demands for each species, their roughage demands are multiplied by an 
inflation factor. This factor is calculated by dividing the actual supply of roughage feeds (production of 
grass and corn silage) by the estimated supply (Equation 45): 
Equation 45: Inflated roughage demand per species 
past PastArea
r r r
r,s r,s.conc r,s r,s
conc r
a BD CSS
RoughD ConcD / (1 RS ) RS r,s
eRD
  
     
 
  
with RoughDr,s =   Estimated total demand for roughage feed for species s in region r [1000 t] 
 CSSr =   Supply of corn silage in region r [1000 t] 
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The total demands for feed energy are now also implicitly adjusted and can be calculated by summation 
of the concentrate and roughage demands both multiplied with their energy contents. Because of the 
inflation of the grass demand, the scalar is however not equal for all species in each country anymore. 
They are larger now for the ruminant species and denounced Scalarr,s,’ME’ in the following equations. 
To maintain the presumption that the efficiency of the livestock industry is even amongst species, a 
common protein scalar is however calculated that is equal for all species. This is done by dividing the 
total supply of proteins and energy by the total demand in the reference feed-scenario, as depicted in 
Equation 46: 







   
with Scalarr,s,’prot’ =   Protein scalar in region r (equal for all species s) [.] 
 ff =   Feed feature: {ME, protein} 
The scalars are now used to adjust the specific energy and protein demands of the different species from 
the reference scenario. These values are later used as target values when optimal feed rations are 
calculated. 
Applying this equation and the LSU conversion factors from Table 174 in Annex 6 results in the following 
specific energy and protein demands for livestock in Germany (Table 10): 
Table 10: Adjusted specific energy and protein demands per LSU (example: Germany) 
Animal type 
Energy demand 
[ME MJ LSU-1] 




Bovine (dairy) 50,549.7 875.9 7,236.5 
Bovine (other) 61,655.5 716.0 2,013.6 
Pigs 38,207.8 607.1 6,583.5 
Poultry (eggs) 48,412,2 822.8 537.7 
Poultry (meat) 10,609.6 192.0 4,890.9 
Sheep/Goats 40,271.4 634.9 160.9 
Estimation of average feed rations 
All available feeds are distributed to the 5 species considering their specific energy and protein demands 
as well as their number of LSU, by a feed-model that uses a number of constraints. These constraints 
account for certain conditions that are either known and need to be respected, or for conditions that are 
not known and need to be handled in order to receive a conservative result without unjustifiable 
specializations. The results are assumptions on feed rations that reflect the observed situation between 
2007 and 2011. This feeding strategy is denounced “average” and is indicated by “avg” in the following 
equations: 
 The total quantitative feed demand must equal the supply for every feed type. All available 
feeds are used, and no available feed is withheld nor is feed created additionally to the supply to 
meet certain other conditions (Equation 47): 
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TS SD LSU        r,f  
 The energy demand is met exactly by the assigned feeds for all species. No species have feed 
allocated to them that would lead to an under or oversupply of metabolizable energy 
(Equation 48): 
Equation 48: Feed model: energy demand constraint 
!
avg




        r,s   
 The maximum shares of biofuel co-products are not exceeded. Neither oil crop extraction 
cakes, nor DDGS or sugar beet pulp are allocated to a species in a quantity that would surpass 
certain limits (Equation 49). The maximum shares of biofuel co-products can be extracted from 
Table 175 in Annex 6. 
Equation 49: Feed model: maximum biofuel co-product constraint 
!
avg avg
s,bfcp r,s,f bfcp r,s,f
f bfcp f
MS SD / SD


       r,s,bfcp  
with s,bfcpMS  =   Maximum share of biofuel co-product bfcp in ration of species s 
 bfcp  =   Biofuel co-product: {Extraction cake, DDGS, sugar beet pulp} 
 Roughage is assigned to ruminants only. Although pigs and poultry can process roughage in 
principle, it is assumed that in commercial agriculture, roughage is only fed to ruminants as their 
metabolism is targeted especially on processing these feeds (Equation 50): 




SD 0     r,s non ruminant,f roughage     
with non-ruminant species: {pigs, poultry (eggs), poultry (meat)} 
 Within the assigned roughage, the ratio of grass-based feed to corn silage is equal for all 
ruminants (Equation 51). This constraint prevents a specialization toward either grass-based feeds 
or corn silage within the roughage share of a species’ feed ration. Since it is not documented 
whether the corn silage is predominantly fed to dairy or beef cattle, sheep or goats, it is a 
conservative assumption that all receive the average. 
Equation 51: Feed model: grass-based/corn silage ratio constraint 
avg
!











    r,s,f roughage   
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 To meet the protein demand as closely as possible is the aim of the objective function of the 
feed-model. It minimizes the squared distance from the total protein content of the assigned feeds 
to the species’ protein demand. This objective function is depicted in Equation 52: 




r,s r,s,f f,ff 'protein' r,s,ff 'protein'
lim 0
r,s f




   
   
   
with avg
r,s,f
SD  =   Specific demand of feed item f per LSU of species s in region r in the ‘average’ 
     feeding strategy [kg LSU-1] 
 TSr,f  =   Total supply of feed item f in region r [1000 t] 
 
bfcp =   biofuel co-product: {DDGS, extraction cakes from rapeseed, soybean, other 
     annual oil crops, other perennial oil crops} 
 rough =   Roughage feeds: {grass-based feeds, corn silage} 
Table 129 to Table 156 in Annex 2 show these assumed feed rations under what is named the ‘average’ 
feed strategy. 
How accurately the estimated feed rations meet the actual feed rations is hardly verifiable. However, they 
are reasonable in meeting basic demands and allocating all available feeds while keeping differences in 
feed efficiencies amongst species equal for each country, hence representing the overall efficiency of a 
country’s livestock sector. The minimization conducted within the feed-model leads to variations of less 
than 5 % of the protein provision for over 70 % of all the EU’s LSU. The rest of the EU’s LSU exhibits 
greater variation differing vastly in their extent. This approach can however still be denoted sufficiently 
accurate, given the prerequisites put in place. 
Drawbacks of this approach are however a simplification in terms of the specific needs of the various 
examined types of animals. Herein, only metabolizable energy was taken into account, and not another 
form of energy, that is relevant for ruminants: Net energy content for lactation. Furthermore, only the 
demand and supply of raw protein was taken into account, while the content of a specific protein – lysine 
– was neglected, although relevant for the feeding of pigs. These drawbacks were tolerated in order to 
keep a sensible balance between oversimplification on the one hand and redundancy or over-
identification on the other hand. 
Modification of feed rations according to specific feeding strategies 
In order to give the ASM more freedom, especially when scenarios are run in which the biofuel production 
is raised and/or the livestock production is lowered, feed rations containing higher shares of biofuel co-
products need to be defined. Therefore a number of alternative feeding strategies are developed, as 
described in the following: 
 Maximum oil crop extraction cake share: Feed rations are calculated that have the highest possible 
share of oil crop extraction cakes, in order to account for a higher biodiesel production.  
 Maximum DDGS share: Feed rations are calculated that have the highest possible shares of DDGS, 
in order to account for a higher bioethanol production from cereals. 
 Maximum sugar beet pulp share: Feed rations are calculated that include the highest possible 
shares of sugar beet pulp, in order to account for a higher bioethanol production from sugar beets. 
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For each feeding strategy, the feed model is solved with a modification of the constraints and the 
objective function. To include the highest possible contents of biofuel co-products, the respective 
constraint (Equation 49) is changed into an equality (Equation 53). This is done for every biofuel co-
product: 






















    r,s,bfcp  
The maximum oil crop extraction cake scenario is calculated for each considered type of cake. In these 
scenarios as well as in the scenario with the highest possible DDGS and sugar beet pulp intake, the above 
mentioned objective function minimizing the variation of the species’ protein supply from their respective 
demand, changes into a constraint with an inequality (Equation 52). This constraint demands that the 
species’ protein demand is at least met. The condition that it must be met as closely as possible can no 
longer used, because oil crop extraction cakes and DDGS have high protein contents so that an 
oversupply of protein is very likely in these extreme scenarios. 
The new objective function, therefore, minimizes the sum of the squared variations to the rations in the 
‘average’ feeding scenario from above (Equation 54). The results are included in Table 129 to Table 156 
in Annex 2. 
















=   Specific demand of feed item f per LSU of species s in region r in the  
     feeding strategy fs [kg LSU-1] 
3.5.6.2 Outputs of livestock products in the European livestock sectors 
There are two main groups of outputs of the livestock sector. At first, there are the food products meat, 
milk, and eggs. The others are externalities in the form of greenhouse gas and nitrogen emissions from 
manure, the latter being a valuable co-product used as fertilizer. All these products have to be measured 
and distributed to the various species on a ‘per-LSU’ basis to deliver the needed process parameters to 
the ASM. For the emissions, this is covered in chapter 3.5.6.3. The food products are covered in the 
following: 
Bovine meat 
Bovine meat is produced both by the dairy herds and the beef herds. Therefore, the produced amount of 
bovine meat (cf. base data in Annex 1) needs to be distributed to both species. This is done by making 
reasonable assumptions on the meat production of both species and dividing the produced meat 
accordingly. Two main values need to be determined in order to do so: The number of slaughtered 
animals and the meat produced from each slaughtered animal. 
Eurostat’s database contains the number of slaughtered animals. However, it is not indicated whether a 
slaughtered cow, heifer or calve belonged to the dairy or the beef herd. Another approached hence needs 
to be developed. This is done based on the same assumptions used in the reference feed demand 
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scenario (cf. Annex 5). An important assumption for the distribution of the meat to the various types of 
cattle is the length of their life-cycle, their slaughter weight, and the share of meat in the slaughter 
weight (Table 11): 
Table 11: Basic assumptions for the distribution of bovine meat to bovine species 
Animal type Length of cycle [months] Slaughter weight           
[kg animal-1] 
Ratio of carcass to 
slaughter weight [%] 
Dairy cow 37.5 650 52.2 
Heifer (dairy) 27.0 560 55.0 
Calve (dairy) < 12 135 55.0 
Mother cow 52.0 650 52.5 
Heifer (beef) 18.0 500 55.0 
Steer - 625 57.5 
Ox - 600 56.0 
Calve (beef) < 12 135 55.0 
Source: (KTBL, 2010) 
For dairy cows, it is assumed that 32 % of the herd are slaughtered in one year. One cycle lasts 37.5 
months or 3.125 years, and therefore 1/3.125 of the animals are slaughtered each year. 
For dairy heifers, it is assumed that the number of slaughtered animals is the total size of the herd, 
minus the number of slaughtered dairy cows the heifers are replacing, minus the number of dairy cows 
slaughtered once more, because the heifers replacing the cows are usually between 1.4 and 3 years old 
and therefore need to exist at least one year in advance already. The number of slaughtered animals can 
naturally not be negative. 
For dairy calves, it is assumed that the number of slaughtered animals equals the size of the herd, 
minus the number of dairy heifers in their first year the calves are replacing. 
For mother cows, it is assumed that 23.1 % of the herd are slaughtered in one year. One cycle lasts 50 
months or 4.3 years, and therefore 1/4.3 of the animals are slaughtered each year. 
For beef heifers, it is assumed that the number of slaughtered animals is the total size of the herd, 
minus the number of slaughtered mother cows the heifers are replacing, minus the number of mother 
cows slaughtered once more, because the heifers replacing the cows are usually between 1.25 and 2.1 
years old and therefore need to exist at least one year in advance already. The number of slaughtered 
animals can naturally not be negative. 
For steers and oxes, it is assumed that the number of animals slaughtered is the number of animals in 
their first year, minus the number of animals in their second year or older that need to be replaced. 
Additionally, it is assumed that all animals in their second year or older are slaughtered. Consequentially, 
it is assumed that the total number of slaughtered steers and oxes is the number of animals in their first 
year. 
For beef calves, it is assumed that the number of slaughtered animals equals the size of the herd, minus 
the number of beef heifers in their first year the calves are replacing. 
Multiplying the number of slaughtered animals with the slaughter weight and the ratio of slaughter weight 
and carcass weight, the total amount of meat produced by the respective animal type is received. 
Summing these values over the animal types that belong to a species, the (calculative) amount of meat 
produced by this species is obtained. 
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The amount of meat produced by the two bovine species is then derived by dividing the amount actually 
produced according to the calculative amounts determined above (Equation 55): 
Equation 55: Division of bovine meat production 
   r,s r r,s r,s
s
BMP TBMP BMCalc / BMCalc r,s BovineDairy,BovineOther     
with BMPr,s =   Bovine meat production by species s in region r [1000 t] 
 TBMPr =   Total bovine meat production in region r (base data) [1000 t] 
 BMCalcr,s =   Calculative bovine meat production by species s in region r [1000 t] 
To receive the specific bovine meat production for both species, the total production needs to be divided 
by the number of LSU (Equation 56): 
Equation 56: Specific production of bovine meat 
 r,s r,s r,sSBMP BMP /LSU r,s BovineDairy,BovineOther    
with SBMPr,s =   Specific bovine meat production by species s in region r [t LSU
-1] 
 LSUr,s =   Number of LSU of bovine species s in region r [1000 LSU] 
As an example, in Germany, one LSU of bovine animals (dairy) yields 69 kg of bovine meat per year, 
while one LSU of bovine animals (other) yields 343 kg. 
Mutton and goat meat 
Since mutton and goat meat is only produced by the ‘sheep/goat’ species, the actually produced amount 
of meat solely needs to be divided by the number of LSU, to receive the specific meat production 
(Equation 57): 
Equation 57: Specific production of mutton and goat meat 
 r,s r r,sSMGMP TMGMP /LSU r,s SheepGoats    
with SMGMPr,s  =   Spec. mutton/goat meat production by species s in region r [t LSU
-1] 
 TMGMPr  =   Total mutton/goat meat production in region r (base data) [1000 t] 
As an example, in Germany, one LSU of sheep/goat animals yields 201 kg of mutton/goat meat per year. 
Pig meat 
Since pig meat is only produced by the ‘pigs’ species, the actually produced amount of meat solely needs 
to be divided by the number of LSU, to receive the specific meat production (Equation 58): 
Equation 58: Specific production of pig meat 
 r,s r r,sSPMP TPMP /LSU r,s Pigs    
with SPMPr,s  =   Specific pig meat production by species s in region r [t LSU
-1] 
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 TPMPr,  =   Total pig meat production in region r (base data) [1000 t] 
As an example, in Germany, one LSU of pigs yields 804 kg of pig meat per year. 
Poultry meat 
Poultry meat is produced both by the poultry herds specialized on meat, and the poultry herds specialized 
on laying eggs. Therefore, the produced amount of poultry meat (cf. base data in Annex 1) needs to be 
distributed to both species. This is done by making reasonable assumptions on the meat production of 
both species and dividing the produced meat accordingly. Two main values need to be determined in 
order to do so: The number of slaughtered animals and the meat produced from each slaughtered 
animal. 
The number of slaughtered broilers and turkeys are taken from Eurostat (cf. reference feed demand 
scenario in 3.5.6.1). The number of slaughtered laying hens needs to be derived by multiplying the 
number of animals by share of animals slaughtered each year. This factor is 93 % since it is assumed 
that a hen’s productive cycle is 393 days. The assumptions on slaughter and carcass weights are depicted 
in Table 12 (cf. Annex 5): 
Table 12: Basic assumptions for the distribution of poultry meat to poultry species 
Animal type Slaughter weight [kg animal-1] Ratio of carcass to slaughter weight [%] 
Broiler   2.2 74 
Turkey 17.3 84 
Laying hen   2.0 65 
Source: (KTBL, 2010) 
Multiplying the number of slaughtered animals with the slaughter weight and the ratio of slaughter weight 
and carcass weight, the total amount of meat produced by the respective animal type is received. 
Summing these values over the animal types that belong to a species, the (calculative) amount of meat 
produced by this species is obtained. 
The amount of meat produced by the two poultry species is then derived by dividing the amount actually 
produced according to the calculative amounts determined above (Equation 59): 
Equation 59: Division of poultry meat production 
   r,s r r,s r,s
s
TPtMP TPtMP PTMCalc / PtMCalc r,s PoultryMeat,PoultryEggs     
with TPtMPr,s  =   Total poultry meat production by species s in region r [1000 t] 
 TPtMPr  =   Total poultry meat production in region r (base data) [1000 t] 
 PtMCalcr,s  =   Calculative poultry meat production by species s in region r [1000 t] 
To receive the specific poultry meat production for both species, the total production needs to be divided 
by the number of LSU (Equation 60): 
Equation 60: Specific production of poultry meat 
 r,s r,s r,sSPtMP TPtMP /LSU r,s PoultryMeat,PoultryEggs    
with SPtMPr,s  =   Specific poultry meat production by species s in region r [t LSU
-1] 
  3 Methodology 
 
 54 
As an example, in Germany, one LSU of poultry (meat) yields 254 kg of poultry meat per year, while one 
LSU of poultry (eggs) yields 88 kg. 
Eggs 
Since eggs are only produced by the ‘poultry (eggs)’ species, the actually produced amount of eggs solely 
needs to be divided by the number of LSU, to receive the specific egg production (Equation 61): 
Equation 61: Specific production of eggs 
 r,s r r,sSEP TEP /LSU r,s PoultryEggs    
with SEPr,s =   Specific egg production by ‘poultry’-species in region r [t LSU
-1] 
 TEPr,s =   Total egg production in region r (base data) [1000 t] 
As an example, in Germany, one LSU of poultry (eggs) yields 1,383 kg of eggs per year. 
Milk 
Milk is produced both by dairy cows and the ‘sheep/goat’-species. Therefore, the produced amount of 
milk (cf. base data in Annex 1) needs to be distributed to both species. This is done by making 
reasonable assumptions on the milk production of both species and dividing the produced meat 
accordingly. 
The (calculative) amount of milk produced by dairy cows is assumed to be the number of cows multiplied 
by the specific milk yield, while the amount of sheep and goat milk is derived directly from the FAOSTAT-
database (cf. Table 167 and Table 168 in Annex 6). 
The amount of milk produced by the two milk-producing species is then derived by dividing the amount 
actually produced according to the calculative amounts mentioned above (Equation 62): 
Equation 62: Division of milk production 
   r,s r r,s r,s
s
TMP TMP MCalc / MCalc r,s BovineDairy,SheepGoats     
with TMPr,s =   Total milk production by species s in region r [1000 t] 
 TMPr =   Total milk production in region r (base data) [1000 t] 
 MCalcr,s =   Calculative milk production by species s in region r [1000 t] 
To receive the specific milk production for both species, the total production needs to be divided by the 
number of LSU (Equation 63): 
Equation 63: Specific production of milk 
 r,s r,s r,sSMP TMP /LSU r,s BovineDairy,SheepGoats    
with SMPr,s =   Specific milk production by species s in region r [t LSU
-1] 
As an example, in Germany, one LSU of bovine animals (dairy) yields 4,178 kg of milk per year, while 
one LSU of ‘sheep/goat’ animals yields 151 kg. 
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3.5.6.3 Emissions in the European livestock sectors 
Substantial amounts of GHG stemming from several sources are emitted in the livestock sector. Those 
covered herein are methane (CH4) and nitrous dioxide (N2O). 
The N2O emissions can be traced back to the nitrogen contained in manure. The specific amount of 
nitrogen excreted by the various livestock species is also covered in this chapter since it is a valuable 
fertilizer. 
Greenhouse gas emissions  
The GHG considered herein originate from the enteric fermentation in animal’s digestive tracts releasing 
CH4, the management of manure releasing CH4 and N2O, or the application of manure on soils and 
pasture releasing N2O. The emissions are given in CO2-equivalents for the total annual emissions of 
national herds of different animal types. They are taken from the Faostat database and can be obtained 
from Table 176 to Table 179 in Annex 6. The FAO data can easily be distributed to the species ‘Pigs’, 
‘Poultry (eggs)’, ‘Poultry (meat)’ and ‘Sheep/goats’. For example, the given values for sheep and goats 
can be added to receive a value for the species ‘sheep/goats’. The values for ‘pigs’, Poultry (eggs)’ and 
poultry (meat)’ were obtained accordingly. 
The data on cattle are however are divided into dairy cows and other cattle. Emissions of dairy heifers 
and calves of dairy cows are therefore included in the ‘non-dairy’ group. These need hence to be divided 
according to the LSU of the various cattle types that are herein assigned to the species ‘Bovine (dairy)’ 
and ‘Bovine (other)’ (cf. Table 168 and Table 174 in Annex 6) as depicted in Equation 64: 
Equation 64: Division of non-dairy GHGE 
 r,s,e r,e r,a s r,a
a s a
TEmND TEmND LSU / LSU r,e,s BovineOther


      
with TEmNDr,s,e =   Total emissions of emission type e, emitted by non-dairy cattle a in 
     species s in region r [t CO2-eq.] 
 TEmNDr,e =   Total emissions of emission type e, emitted by non-dairy cattle a in 
      region r [t CO2-eq.] 
 LSUr,a∈s =   Number of animals of type a, element of species s, in region r [1000 LSU] 
 e =   Types of emissions: {CH4 / N2O from enteric fermentation, manure 
     management and manure application} 
The total emissions generated by ‘non-dairy’ cattle (according to FAO) which are herein included in the 
‘Bovine (dairy)’ species - namely dairy heifers and calves of dairy cows - are then added to the total 
emissions of the dairy cows. 
To receive the total emissions per species, the different types of emissions need to be summed up. 
Before this is done, an important feature of the N2O emissions has to be taken into account: their 
dependency on the animals’ protein intake. How much nitrogen an animal excretes and subsequently how 
much N2O emissions occur is dependent on the amount of nitrogen it takes in with its feed and how much 
nitrogen is bound in the animal’s body, products, and offspring. This relationship is shown in Equation 65 
(Rösemann et al., 2015): 
Equation 65: Nitrogen balance  
excr f w p o
N N N N N     
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with Nexcr = Amount of nitrogen excreted [kg] 
 Nf = Amount of nitrogen intake with feed [kg] 
 Nw = Amount of nitrogen absorbed through weight gain [kg] 
 Np = Amount of nitrogen exported in products (milk, eggs) [kg] 
 No = Amount of nitrogen exported in conception products (offspring) [kg] 
The nitrogen intake stands in a linear relationship to the protein intake and hence is sensitive to the 
feeding strategy (Rösemann et al., 2015). When feeding strategies are applied that contain high shares 
of biofuel co-products such as oil crop extraction cakes or DDGS, the animal’s protein intake is likely to 
be higher than in an average feeding strategy (cf. chapter 3.5.6.1). This leads to higher nitrogen 
excretion and hence to higher GHGE. 
One way to determine the nitrogen excretions in the various feeding strategies would be to calculate the 
nitrogen that is not excreted in the ‘average’ feeding strategy and assume that this value is equal in all 
feeding strategies. This would be done by subtracting the excretion in the average feeding strategy 
(‘observed’ excretion based on Faostat data) from the nitrogen intake in the ‘average’ feeding strategy 
(protein intake divided by 6.25). The nitrogen excretion in the other feeding strategies would then be the 
intake minus the amount not excreted in the ‘average’ feeding strategy. 
Although the calculation of both the nitrogen intake and excretion yield generally consistent values, their 
combinations leads to partially contradictory results for the retained nitrogen for some species in some 
countries under some feeding strategies. Despite these rather few inconsistencies, this approach is 
therefore rejected. In a simplified approach, the nitrogen excretions are put into a linear relationship with 
the protein oversupply in the various feeding strategies. Dividing the protein intake in each feeding 
strategy through the adjusted protein demand yields the scalar for the nitrogen excretion and also the 
nitrogen emissions. This approach is depicted in Equation 66: 
Equation 66: Total GHGE of livestock species 
 r,s,fs 4r,s 4r,s r,s,fs 2 r,s 2 r,s 2 r,sTEm TEntCH TMMCH POS TMMN O TMASN O TMAPN O
r EU,s,fs
    
 
 
with TEmr,s,fs = Total emissions of species s in region r under feeding strategy fs [t CO2-eq.] 
 TEntCH4 r,s = Total CH4 emissions from enteric fermentation of species s in region r [t CO2-eq.] 
 TMMCH4 r,s  = Total CH4 emissions from manure management of species s in region r [t CO2-eq.] 
 POSr,s,fs  = Protein oversupply for species s in region r under feeding strategy fs [kg kg
-1] 
 TMMN2Or,s  = Total N2O emissions from manure management of species s in region r [t CO2-eq.] 
 
TMASN2O r,s = Total N2O emissions from manure application on soil of species s in region r 
   [t CO2-eq.] 
 
TMAPN2Or,s  = Total N2O emissions from manure application on pasture of species s in region r 
    [t CO2-eq.] 
The protein oversupply is calculated through Equation 67: 
Equation 67: Protein oversupply 
 r,s,fs r,f,fs f ff 'protein' r,s
f
POS SFD /DM FFC / SPD r EU,s,fs

     
with SFDr,f,fs =   Specific feed demand of species s in region r for feed item f under feeding 
     strategy f [tdm LSU
-1] 
 SPDr,s =   Specific protein demand of species s in region r [tdm LSU
-1] 
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 DMf =   Dry matter content of feed item f [%] 
 FFCf,ff =   Content of feed feature ff in feed item f as of fresh matter [%fm] 
 ff =   Feed feature: {ME, protein} 
To receive the specific emissions, the total emissions of a species are finally divided by the respective 
species’ total number of LSU (Equation 68): 
Equation 68: Specific GHGE of livestock 
r,s,fs r,s,fs r,s
SEm TEm LSU r EU,s,fs     
with SEmr,s,fs =   Specific emissions of species s in region r under feeding strategy fs 
     [t CO2-eq. LSU
-1] 
 TEmr,s,fs =   Total emissions of species s in region r under feeding strategy fs [t CO2-eq.] 
 LSUr,s =   Number of LSU of species s in region r [1000 t] 
Table 157 in Annex 2 contains the specific emissions of the different species under the various feeding 
strategies in CO2-equivalents per year. 
Nitrogen excretions 
Analogously to the GHGE, the specific nitrogen excretions are calculated based on the Faostat data on 
total nitrogen excretion (cf. Table 180 in Annex 6) scaled with the protein oversupply in the various 
feeding strategies and divided by the number of LSU within a species and country. As with the GHGE, the 
Faostat data on total nitrogen excretions of dairy and non-dairy cattle need to be re-divided according to 
the species used herein (cf. Equation 64). Then the sum of the nitrogen excreted on soil and pasture is 
adjusted with the protein oversupply as depicted in Equation 69: 
Equation 69: Total nitrogen excretion of livestock species 
 r,s,fs r,s,fs r,s r,sTNEx POS TNExS TNExP r EU,s,fs     
with TNExr,s,fs = Total nitrogen excretion of species s in region r under feeding strategy fs [1000 t] 
 TNExSr,s = Total nitrogen excretion on soil of species s in region r [1000 t] 
 TNExPr,s = Total nitrogen excretion on pasture of species s in region r [1000 t] 
Through dividing the total nitrogen excretion of a species by its number of LSU, the specific excretions 
are obtained (Equation 70): 
Equation 70: Specific nitrogen excretion of livestock species 
r,s,fs r,s,fs r,s
SNEx TNEx LSU r EU,s,fs     
with SNExr,s,fs =   Specific nitrogen excretion of species s in region r under feeding strategy fs 
     [t LSU-1] 
 TNExr,s,fs =   Total emissions of species s in region r under feeding strategy f [1000 t] 
Table 158 in Annex 2 contains the specific nitrogen excretions of the different species under the various 
feeding strategies in tons per LSU and year.  
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3.5.6.4 Process parameters in livestock sectors outside the European Union 
The livestock sector is modeled differently in the regions outside the EU than within. Production of 
livestock products as well as the corresponding feed uses and emissions are based upon observed 
constellations in previous years. The time series of these data stem from Faostat and range from 1961 to 
2011. In this simplified approach, the activity levels are positive multipliers representing the degree to 
which the livestock production of a past year is realized. 
Livestock production and feed use 
The livestock production in terms of products and feed use is defined as the product of the observed 
quantities and the so-called mix-variable summed over all years of the time series. Equation 71 and 
Equation 72 describe this relationship: 
Equation 71: Utilization of feed in non-EU regions 
 r,f r,y r,y,f
y
UF LM OUF r EU,f     
with UFr,f =   Utilization of feed f in region r [1000 t] 
 LMr,y =   Livestock mix-variable for region r and year y; LMr,y ≥ 0 
 OUFr,y,f =   Observed utilization of feed f in region r in year y [1000 t] 
 y =   Year: {1963, …, 2011} 
Equation 72: Production of livestock products in non-EU regions 
 r,lp r,y r,y,lp
y
PLP LM OPLP r EU,lp     
with PLPr,lp =   Production of livestock product lp in region r [1000 t] 
 OPLPr,y,lp =   Observed production of livestock product lp in region r in year y [1000 t] 
Since the base data contain average values built upon the years 2007 through 2011, the base activities 
for the Livestock-mix-variable are 0.2 in these years and 0 in all others. The variables can, however, 
become any nonnegative value and hence build any combination of previously observed feed-product-
combinations. 
Greenhouse gas emissions 
The GHGE are included accordingly, as combinations of observed historical values defined by the 
livestock-mix-variable (Equation 73): 
Equation 73: GHGE from livestock production in non-EU regions 
 r,e r,y r,y,e
y
EmL LM OEmL r EU,e     
with EmLr,e =   GHGE from livestock of type e in region r [1000 t CO2-eq.] 
 OEmLr,y,e =   Observed GHGE of type e in region r in year y [1000 t CO2-eq.] 
 e Types of emissions: {CH4 / N2O from enteric fermentation, manure management 
and manure application} 




The nitrogen excretions are included accordingly, as combinations of observed historical values defined 
by the livestock mix-variable (Equation 74): 
Equation 74: Nitrogen excretions from livestock production in non-EU regions 
 r r,y r,y
y
NExL LM ONExL r EU     
with NExLr =   Nitrogen excretion on agricultural soils in region r [1000 t nutrients] 
 ONExLr,y =   Observed nitrogen excretion on agricultural soils in region r 
      in year y [1000 t nutrients] 
The time series can be obtained from Table 159 to Table 161 in Annex 2. 
3.6 EUFASOM – Theoretical foundation 
In order to explain the general approach of the model, some basic background is given on the principles 
it is based upon. Why a partial equilibrium model is chosen, what the differences are to a general 
equilibrium model is explained hereafter. 
Basic economic theory is the foundation of economic optimization models. They are simplified 
representations of real-world interactions in an economic surrounding – namely a market. A market, in 
turn, can simply be described as an environment in which a demand for a good and a supply of it meet 
while traded quantities, as well as the corresponding prices, are negotiated. In that, demand for a regular 
good – not a Giffen good or a harmful good (a “bad”) – usually falls at rising prices because fewer goods 
can be afforded. Contrarily, the supply of a good usually rises with increasing prices, e.g. because more 
suppliers will enter the market. 
Market equilibrium - the realization of trades at specific prices and quantities - is reached at the crossing 
of demand and supply curves. Figure 7 illustrates a market exemplarily with a declining demand and 
inclining supply function determining equilibrium price and quantity at their intersection: 
 
Figure 7: Economic surplus




Furthermore, Figure 7 depicts consumer’s and supplier’s surpluses (based on Varian, 1999). Consumer’s 
surplus (net) is defined by the area under the demand function above the equilibrium price. It represents 
the amount of money consumers would have been willing to pay, but “saved” due to the lower 
equilibrium price. Analogously, producer’s surplus (net) is defined by the area above the supply function 
until the equilibrium price, reflecting the “extra” revenue suppliers received above their initial willingness 
to sell. (Varian, 1999)  
In the economic model used herein, a maximization of the combined consumer’s and producer’s 
surpluses – the so-called economic surplus – is the aim. 
Partial equilibrium model 
There are two types of economic equilibrium models: the general and the partial equilibrium model. 
Although there is no clear distinction between the two, one can state that the partial equilibrium model 
neglects the interactions of the modeled sector or economic phenomenon with the rest of the economy. 
Interactions with the economy outside the agricultural sector are plentiful. They occur for instance 
through the inclusion of labor, energy and fertilizer needs, or through external effects, such as GHGE. 
The effects are manifold interactions between agriculture and other parts of the economy, e.g. with 
producers of chemicals, machinery, energy, the food processing, or retail industries. These sectors can be 
substantially impacted by structural changes in the agricultural sector. And if there was a stronger 
demand for healthy nutrition, even the healthcare sector could be affected. This might not only lead to 
income effects but also influence the whole structure of production or demand for input factors such as 
labor in these sectors. These effects may then have impacts on various parts of the economy again. All 
these spillovers and effects on other sectors and back are however excluded from the partial equilibrium 
model used herein. 
If for instance, an improvement of the agricultural production processes leads to a cheaper supply, i.e. a 
downward-shifted supply function, the equilibrium quantity rises as the equilibrium price falls. In a 
general equilibrium model, the lowered prices would have a positive income effect, i.e. more money is 
available to the consumers increasing their willingness to pay – the demand curve shifts upwards (USDA, 
1991). Money might also be spent in other sectors and shifts in production might have the above 
mentioned effects on other sectors, and therewith back on the agricultural sector. A general equilibrium 
model would respect these effects.  
In the partial equilibrium model used herein, these effects remain excluded. This is possible by using 
demand curves that compensate the income effect. Frisch own-price elasticities are used to construct the 
demand curves. They compensate the consumer’s income after a price change so that the marginal utility 
of income remains constant (USDA, 2010). This way, the substitution effect of – for instance - a 
downward-shifting supply curve (i.e. falling prices) is included. The new partial equilibrium is the 
intersection of the (Frisch-) demand curve and the shifted supply curve. The income effect is however 
excluded. It would lead to a new general equilibrium at the intersection with an upwards-shifted demand 
curve (income effect). But this can be omitted due to the compensated demand function. 
Figure 8 depicts this fundamental difference between the model types with a disregard of income effects 
in the partial equilibrium: 





Figure 8: Partial vs. general equilibrium 
To model the complicated interactions in an economy with the simplified view of a partial equilibrium 
model might seem inadequate. However, an overly complicated model considering these income effects 
satisfactorily, might not lead to better results. Especially when considering that agriculture, forestry, and 
fishery, together only accounted for 1.6 % of the value creation of the EU’s economy in 2013 (DESTATIS, 
2013). Spillovers to the agricultural sector might hence be limited. 
Scenario analysis 
The purpose of an economic model is not only a good representation of the conditions on real markets 
but primarily to assess the results of impacts on these markets. Scenarios of such impacts are modeled 
and the behavior of the model, i.e. a new market constellation after the impact, is studied. Amongst 
others, the scenarios examined in this work include the implementation of a carbon tax in the agricultural 
sector or a hypothetical situation in which the population chooses a healthy diet. Certain model 
parameters are exogenously manipulated in this process, and the new market equilibria are analyzed. 
3.7 EUFASOM – Demand and supply functions 
There are different types of demand and supply functions all of which exhibit their own characteristics. 
They can represent the extreme cases of perfectly elastic or perfectly inelastic demand and supply, or 
they can describe the regular situation in which demanded and supplied quantities vary with the price. 
The price elasticity describes how much the demanded or supplied quantities of a product change when 
the price changes. A high elasticity means that a small change in the price leads to a relatively large 
change in the quantity. A low elasticity means that a change in prices does not lead to an equally strong 
change in the quantity. Equation 75 depicts the logic of the price elasticity (Varian, 1999): 









with ε =   Constant describing price elasticity (ε < 0: demand function, ε > 0: supply function) 
 q =   Quantity demanded / supplied 
 P =   Price at which q is demanded / supplied 




Horizontal and vertical demand and supply functions 
Perfectly elastic demand or supply occurs when the price is independent of demanded or supplied 
quantities. This means an infinitesimally small change in price results in an infinitely large change in 
quantity demanded or supplied. The elasticity is infinite (ε = ∞), and the prices are constant in these 
cases. This is, however, a situation rarely observed in the agricultural sector. 
Perfectly inelastic demand or supply occurs when the demanded or supplied quantities are independent of 
the price. This means that quantities demanded or supplied are static and unaffected by any change in 
price. In practice, inelastic demand and supply mean that agricultural suppliers are price takers for 
specific goods, as their prices are defined outside the agricultural sector, e.g. in the energy sector. 
Cases in which price elasticity equals or is close to zero (herein: -0.03 < ε < 0) are implemented into the 
ASM as such perfectly inelastic functions in order to reduce the computational requirements. Prices are 
assumed to be constant in these cases. 
Perfectly elastic and perfectly inelastic demand and supply functions are shown in Figure 9: 
 
Figure 9: Horizontal and vertical supply and demand functions 
Regular demand and supply functions 
Regular demand functions are convex and monotonically downward sloping and regular supply functions 
are monotonically upward sloping. Within the ASM, constant elasticity (isoelastic) functions are utilized. 
They are defined by a quantity-independent elasticity value defining the slope and an observed price-
quantity pair (cf. chapter 3.4). The functions can generally be described as shown in Equation 76 (Varian, 
1999): 
Equation 76: Isoelastic demand and supply function  
q f(p) k p    
with k =    Functional constant (retrievable through observed price-quantity pair) 




As described above, welfare is maximized through maximizing the area underneath the demand function 
minus the area underneath the supply function. Figure 10 show this relationship with examples of curved 
a constant elasticity demand function and a supply function: 
 
Figure 10: Economic surplus with curved demand function 
Truncation of area underneath demand functions 
Demand functions with constant price elasticity can, unfortunately, lead to infinite consumer surplus since 
they asymptotically approach the price axis but never cut it. Therefore, the demand functions are usually 
truncated at 10 % of the observed demand quantity. This is value is arbitrarily chosen as it is assumed 
that the market equilibrium will not fall below this quantity. Figure 11 shows an example of a truncated 
demand function: 
 
Figure 11: Consumer surplus with truncated demand function 
Since the equilibrium quantities will hardly ever be below the truncation quantity q , this modification 
does not affect optimality. The reason for this is that optimality requires the equality of marginal costs 
and marginal revenues, which is highly unlikely to occur at demand prices as high as the truncation price 
p  in a well-specified ASM. 




The area underneath the horizontal part of the demand function is not included in the calculation of the 
consumer surplus, which is irrelevant to the maximization of the economic surplus though. The 
calculation of the absolute surplus is unnecessary for that since only a smallest possible area underneath 
the supply curve is subtracted from a greatest possible area underneath the demand curve until the 
truncation quantity. This is at least true as long as the assumption holds that equilibrium lies above the 
truncation values. 
The area underneath the truncated demand function is calculated according to the following equation 
(Equation 77): 
Equation 77: Area underneath the truncated demand functions 
 
 
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with ADF =    Area underneath the truncated demand function 
Area underneath supply functions 
The supply functions are less complex than the demand functions because they do not require truncating. 
The area underneath them is calculated analogously to that underneath the demand functions with the 
measurement starting at zero though as shown in Equation 78: 















ˆ ˆASF p q / q dq
pˆ 1
q


















with ASF =    Area underneath the supply function 
Stepwise linearization 
For computational purposes, demand and supply functions need to be linearized stepwise. The steps 
divide the function into linear sections which are small around the expected optimum and wider beyond. 
A sequence of steps (i) and a sensible upper bound - e.g. ten times the observed quantity qˆ  - are 
defined and demand, as well as supply quantities, calculated (Equation 79): 
Equation 79: Demand and supply quantities at step i 
i i
ˆq m q   
 




with i =  ith step of steps 1 to n 
 mi =  Share of base quantity at step i 
 qi =  Quantity of product at step i 
Figure 12 shows linearized demand and supply functions exemplarily: 
 
Figure 12: Stepwise linearization 
The area underneath the truncated stepwise linearized demand function is calculated according to 
Equation 80. Due to the truncation, the first step is set at the truncation quantity. 
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*QS  =    Step variable at step i at optimum 
Calculating the area underneath the stepwise linearized supply function is carried out accordingly as 
depicted in Equation 81: 













ˆ ˆASF QS p q / q dq














The step variable defines how much of the area underneath the function at step i is included in the 
optimum quantities. The sum of the step variables shall not exceed one (Equation 82). This 




approximation ensures that the welfare for a certain demand quantity is interpolated from the respective 
levels at neighboring quantities: 




QS 1  
It has to be made sure that the last step variable does not equal one since the total quantity then hits the 
upper bound and a suboptimal solution is likely. 
The total optimal demand and supply quantities are calculated using the step variables as depicted in 
Equation 83, the so-called demand or supply identity: 
Equation 83: Demand and supply identity 
 * * *i i
i
ˆQS m q DemdQ ;SuppQ    
In the case of the supply quantity, usually, an inequality is chosen that allows higher supply in order to 
increase the feasibility range of the ASM. Computing an optimal solution is then faster and has a lower 
probability of infeasibility. Optimality requirements lead however to practical equality between demand 
and supply quantities at market equilibrium. 
3.8 EUFASOM – Model description 
Theoretical foundations need to be transferred into actual model equations. They can be grouped into the 
economic and the physical parts of the model. The economic part mainly consists of the objective 
function that measures the economic surplus and is maximized. To ensure the identity and convexity of 
demand and supply 4 respective constraints are used. 
The physical part consists of a number of equations, which constrain the economic part of the model to 
ensure physical correctness. The most important constraint is the product balance ensuring the identity 
of demand and supply. Further constraints limit the use of land types to the maximally available 
amounts. Other equations measure physical amounts of synthetic nitrogen fertilizer, water, and 
emissions. These measured amounts a then used to calculate their costs in the objective function or to 
show externalities in scenario results. 
The various model equations are described below. They use the following indices to identify variables and 
parameters: 
 i: Step i in the stepwise linearized demand and supply functions 
 r: Region r stands for a country inside the EU or one of 18 regions outside the EU 
 p: Product for which a demand exists. In the objective function, this is a final consumer demand. 
 In the physical constraints, the demand can also come from a process. 
 c: Crop 
 cl: Soil quality class. Five classes rank a region’s acreage from lowest to highest quality within  
 the region. The class is, therefore, a relative, not an absolute measure. 
 sys: Crop management system of which four types exist: Irrigated and high fertilizer input (IR), 
 and rain fed with a high (HI), low (LI), or no fertilizer input (SS for subsistence). 




 rs: Resources water and synthetic fertilizer 
 s: Species for the EU’s livestock sector (3 ruminant, 1 pig, and 2 poultry). 
 fs: feeding strategy in the EU’s livestock sector. Either the average of the “observed” feeds for 
 each species, or one of 6 other strategies that each include the highest possible share of a  
 biofuel co-product. 
 y: Year between 1961 and 2011 
 pr: Process for the production of plant oil, sugar, or biofuels 
3.8.1 Objective function 
The objective function sums up all revenues and subtracts all costs to receive the global economic-
surplus, or total welfare, which is later maximized to receive an optimal resource distribution. Revenues 
are represented by the area under the demand function. As shown in the previous chapter, the demand 
functions are generated by an elasticity parameter and an observed price-quantity pair taken from the 
base data. They are stepwise linearized utilizing the above-mentioned Equation 80. For the sake of 
readability, the objective function uses a constant, calculated from the base data. The demand function is 
depicted in the first row in Equation 84. 
Costs are represented by the area under the resource supply curves and the products of activity variables 
and specific costs of production and trade processes. For instance, the number of hectares is multiplied 
by the cost per hectare to receive the costs of crop production. The same is done for the livestock 
activities, further production processes, and trade. 
Equation 84 depicts how the total welfare is calculated: 
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=   Cost of crop production in region r and soil class cl under management system 












Var  =    Activity level of pasture use - nonnegative variable[1000 ha] 








=   Cost of livestock productions in r   EU using species s under feeding system fs 













=   Activity level of livestock production in r   EU as share of activity in year –  
















Var  =   Trade of product p from region r to r  – non-negative variable [1000 t] 
The costs and prices of final products are taken from the literature or derived from it (cf. chapter 3.4.2) 
while the costs of the crop, pasture, and livestock production are unobserved and derived during the 
model calibration process (cf. chapter 3.9). 
The constant in the objective function is calculated as follows (Equation 85): 
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BD  =   Price of product p in region r in the base data [USD t-1] 
 r,pt  =   Truncation of demand function of product p in region r 
3.8.2 Identity and convexity constraints 
Further constraints need to be added to allow for the linearization described in chapter 3.7. These are no 
physical constrictions but ensure convexity and identity of demand and resource supply (Equation 86 to 
Equation 89): 
Equation 86: Demand convexity 
r,p,i
i
QS 1 r,p   
Equation 87: Demand identity   
Demand Demand
i,p r,p r,p,i r,p
i
m BD QS Var r,p       
Equation 88: Resource convexity 
r,rs,i
i
QS 1 r,rs   




Equation 89: Resource identity 
Demand Resr
i,rs r,rs r,rs,i r,rs
i
m BD QS Var r,rs       
3.8.3 Product balance 
Securing the identity of supply and demand, i.e. making sure that everything that is produced or 
imported is also consumed, is the purpose of the production balance equation. Losses all along the supply 
chain of agricultural produce are considered therein as they are reported in the statistics of the FAO – the 
main source for data on supply and demand quantities. These are e.g. losses at the stages of harvest and 
transport to intermediate storages. Equation 90 depicts how supply and demand are balanced within the 
ASM: 

























































































a  = Technical yield coefficients of crop production in region r and soil class cl under 








a  = Technical coefficients of livestock productions in r   EU using species s under 
feeding system fs [t LSU-1] - these are the specific feed demands 




a  = Technical coefficients of livestock productions in r   EU in year y [t a
-1] – these 




a  = Technical coefficient of processing in region r using process pr [t t
-1] – these are 



















Var  = Total amount of product p produced in region r – non-negative variable [1000 t] 











BD   = Amount of product p reserved for ’other uses’ in region r in base data [1000 t] 




BD   = Amount of product p needed to even the base data in region r – z-value  [1000 t]  
In that, the amounts wasted and needed as seed, are defined as shares of the supply and production. 
While the production is self-explanatory, the supply is defined as the sum of the production and the net-
import. The production quantities are defined in Equation 91: 
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The supply quantities are defined in Equation 92: 
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3.8.4 Land use restrictions 
Objectively founded limitations in physical resources are included through the following conditions into 
the ASM: 
Arable land restriction 
It is assumed that arable land cannot be arbitrarily increased since deforestation and pasture conversion 
are excluded herein. The limit of arable land is the sum of the areas of all crops in a region as shown in 
the base areas (cf. chapter 3.5.1). The areas used for crop cultivation must be less or equal to the limit 
as shown in Equation 93: 




Var Lim BD r     
with Arable
r
Lim  =   Physical limit of arable land in region r [1000 ha] (cf. chapter 3.4.3) 
Class restriction 
Arable land is divided into 5 different classes in each region reflecting its ‘quality’ or suitability to achieve 
high yields respectively (cf. chapter 3.5.1). The areas used for crop cultivation in each soil class must be 
less or equal to the available area for each soil class irrespective of the management system. Equation 94 
shows this relationship: 




Var Lim BD r,cl     
with Class
r,cl
Lim  =   Physical limit of soil of class cl in region r [1000 ha] 
Irrigation land restriction 
Irrigated land can generally be expanded through installing the according infrastructure to then 
unirrigated areas. However, to keep a conservative approach and not distort the outcome, it is assumed 
that irrigated land cannot be expanded. Equation 95 shows how the sum of all irrigated agricultural lands 
in a region cannot exceed the limitation given by the sum of the irrigated areas in the base areas of the 
base solution: 




Var Lim BD r,sys 'irrigated'      
with Irri
r
Lim  =   Physical limit of irrigable land in region r [1000 ha] 





Accordingly to the arable land restriction, pasture area cannot be expanded, since deforestation is ruled 
out herein. It cannot exceed the base area for pasture given in Table 171 in Annex 6. These values are 
based on data from the FAO statistics. Equation 96 shows this relationship: 
Equation 96: Pasture restriction 
Past Past PastArea
r r r
Var Lim BD r    
with Past
r
Lim  =   Physical limit of pasture in region r [1000 ha] (cf. chapter 3.4.1)  
3.8.5 Nitrogen balance 
To keep the supply and demand of nitrogen fertilizers in balance is an important restriction since they are 
associated with high GHGE and in the case of synthetic fertilizers with high costs. Because the livestock 
industry - an important supplier of nitrogen fertilizers - is modeled differently inside the EU and outside of 
it, there are separate restrictions for these two groups of regions. 
Nitrogen balance in the EU 
Equation 97 ensures the equality of nitrogen supply and demand inside the EU. Nitrogen is provided by 
livestock and to a very limited extent by digestate from biomethane production according to their 
respective activity levels. The demand comes from crop cultivation and pastures. The difference is met 
through the application of synthetic fertilizers: 
Equation 97: Nitrogen balance in the EU 
 
 
Live Live Pr oc Pr oc Resr
r,s,fs,'N fert ' r,s,fs r,'biomethane','N fert ' r,'biomethane' r,'N fert '
s,fs
Crop Crop Past Past
r,cl,sys,c,'N fert ' r,cl,sys,c r,'N fert ' r
cl,sys,c
a Var a Var Var
r EU
a Var a Var
  
 









Var  =   Use of resource rs in region r [1000 t] 
Nitrogen balance outside the EU 
The nitrogen balance outside the EU works very similarly to that inside of it. The supply of nitrogen 
comes from livestock and synthetic fertilizers, but a biomethane process is not assumed. The demand for 
nitrogen comes solely from crop cultivation since pastures are not considered outside the EU. Equation 98 
depicts this relationship: 
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3.8.6 Further accounting equations 
A number of accounting equations are needed to include certain activities into the ASM that do not pose a 
physical constraint. These are the produced GHGE as well as certain resources. 
Resource account 
The use of water and nitrogen fertilizers is not limited in the ASM because the former is indirectly limited 
by the restrictions on irrigable land and the latter is practically reproducible arbitrarily. They need 
however to be included to account for their costs within the objective function. Equation 99 shows how 
specific resource use is multiplied with the activity variable and then summed up to receive the total 
resource use: 
Equation 99: Resource account 
 Crop Crop Resrr,cl,sys,c,rs r,cl,sys,c r,rs
cl,sys,c
a Var Var r,rs    
with Resr
r,rs




a  =   Technical coefficient of resource use during production of crop c  in region r 
      [t ha-1; m³ ha-1] 
 rs =   {water, nitrogen fertilizer} 
Agricultural emissions account 
GHGE are accounted for to demonstrate the climate effects of the various agricultural activities as well as 
respective changes caused by the introduction of specific scenarios. Equation 100 depicts how the GHGE 
are summed up for each region: 











































a  = Technical coefficient for emissions from crop production in region r and soil 





a  = Technical coefficient for emissions from pasture production in region r  





a  = Technical coefficient for emissions from livestock production in region r with 





a  =  Total observed GHGE of agricultural activity in region r in year y of emission type e 
    [1000 t CO2-eq.] 
 
e = {CH4 / N2O from enteric fermentation, manure management, manure applied to 
    soil, manure applied to pasture} 




The following types of emissions in the agricultural systems are summed up: 
 Crop cultivation: CO2 from residues burnt or left on field and from cultivation on organic soils, CH4 
from rice cultivation, and N2O from the application of nitrogen fertilizers (cf. chapter 3.5.1.2) 
 Pastures: CO2 from the cultivation of organic pastures (cf. chapter 3.5.2). 
 Livestock production: CH4 and N2O from enteric fermentation, manure management, and manure 
application (cf. chapter 3.5.6.3 for the EU and 3.5.6.4 for Non-EU Regions) 
The amount of GHG emitted through applying synthetic nitrogen fertilizers is assumed to amount to 
6.455 t CO2 t
-1. This value was derived by dividing the amount of GHGE emitted through the application 
of nitrogen fertilizers by their amount applied – both of which are taken from the FAO database in order 
to be able to reproduce that data with the model. (FAO, 2015c, 2015d) 
Emission mitigation from biofuel use 
Although the amount of GHG released is similar when burning fossil fuels and biofuels, the latter have the 
potential to reduce GHGE in the transport sector. Rising GHG concentrations in the atmosphere can 
largely be traced back to releasing carbon that was locked in the fossil fuels for millions of years. The 
carbon in the biofuels is almost entirely biogenic3 and has been absorbed from the atmosphere only 
recently. The burning of biofuels is therefore considered carbon neutral. 
Biofuels themselves are however not carbon neutral since GHG are released during the production of the 
feedstocks, their conversion to biofuels and the transportation to the blender. While the emissions from 
transportation are negligible for domestically produced biofuels, those from agriculture and processing 
can be substantial. 
The GHGE that occur during the production of the biofuel feedstocks are included in the agricultural 
emissions account. Those released in the transportation sector are mitigated by the produced biofuels. 
When calculating the total GHGE and mitigation, the GHG mitigation of biofuels can however not be 
calculated as described above, because the emissions in agriculture were counted double. 
The GHG mitigation through biofuels, therefore, is denounced ‘additional GHG mitigation’ herein. It is 
calculated by subtracting only the emissions released during the production process of the biofuels from 
the emissions of the fossil reference fuel (Equation 101): 
Equation 101: Additional GHGE mitigation in the transport sector 
 Proc Procr bfp bfp r,bfp r,bfp
bfp
AEM 83.8 e lhv a Var /1000 r       
with 
r
AEM  =  Additional GHG mitigation region r [1000 t CO2-eq.] 
 bfpe  =  Emission factor for the biofuel produced in biofuel process bfp [g CO2 MJ
-1] 





a  =  Technical output coefficient for the production of biofuels from biofuel process 
     bfp in region r [t output t-1 input] (cf. chapter 3.5.4) 
                                                     
3 During the production process for some biofuels non-biogenic substances are used that can end up in the final product. An 
example for this would be the saturation of double binds in plant oil with fossil-based hydrogen. 







Var  =  Activity level of biofuel process bfp in region r [1000 t input] 
The GHGE from the fossil reference fuel (83.8 g CO2 MJ
-1) and the production processes for bioethanol 
and biodiesel are defined in the EU RED (cf. Table 73 in Annex 2). 
There are no values for the GHGE released during biomethane production from grass in the EU RED. 
There has been however a report on biomethane from grass used as a transport fuel for the case of 
Ireland. In that, GHGE from the various process steps are given. The emission equivalents for the 
different process steps and the total process, as well as the conversion of the GHGE from electricity in 
Ireland to an EU average, are shown in Table 74 in Annex 2. 
3.9 Calibration 
The model needs to undergo a process called calibration in order to reach an alinement between the base 
solution and free model solving in the reference scenario. Not just the best possible replication of the 
base solution is the aim. Since the real world is probably never in equilibrium, it is not sensible to tune 
the model exactly to an observed potential disequilibrium. It is however assumed that the observed 
price-quantity-pairs are optimal. Data misspecifications are corrected during calibration with the aim of 
improving the model’s behavior and make it produce equilibrium quantities and prices consistent with the 
data. 
The data misspecifications that require correcting involve mostly the costs that are assumed for the 
various processes. Unlike prices, costs are hard to observe. Not all activities that raise costs can be 
measured in prices – these are referred to as indirect costs. By manipulating external cost data internally 
through a multi-step approach, the calibration is carried out. The calibrated model then uses corrected 
costs and replicates optimal price-quantity-pairs. Confer to (Wiborg et al., 2005) for more on this 
approach. 
At first, a rough estimation of the process costs is performed. Then, observed quantities are fixed, and 
the resulting shadow prices are calculated. These are used to adjust these process costs. A method 
choosing a solution as close to the base solution as possible is finally applied. This approach is described 
in the following including a practical calibration procedure using 5 model solves. 
First cost estimation 
A first approximation of the process costs is carried out in order to receive a basis for a sensible solution 
in the first model solve of the shadow price-based calibration. For the crop processes, this is done by 
multiplying the price of the produced crop by the per-hectare yield. The result is the revenue per hectare, 
of which the costs of the utilized resources are subtracted from to receive the production costs per 
hectare. Equation 102 shows how the crop process costs are initially approximated: 
Equation 102: Cost estimation – crop production 
   Crop Crop Cropr,cl,sys,c r,p r,cl,sys,c,p r,rs r,cl,sys,c,rs
p rs
c p a p a r,cl,sys,c       
 
 








=   Cost of crop production in region r and soil class cl under management system 
     sys and the cultivation of crop c [USD ha-1] 






=   Technical coefficient for yield of product p in region r and soil class cl under 
     management system sys and the cultivation of crop c [t ha-1] 






=   Technical coefficient for the use of resource rs in region r and soil class cl under 
     management system sys and the cultivation of crop c [t ha-1] 
The costs of the other processes are similarly approximated by subtracting the specific costs of the 
processes’ inputs from the specific revenues of their outputs. The following equations show the initial cost 
approximations (Equation 103 to Equation 105): 
Equation 103: Cost estimation – livestock production in the EU 
   Live Live Out Live Inr,s,fs r,p r,s,fs,p r,p r,s,fs,p
p p





=   Cost of livestock production in region r with species s under feeding strategy fs  
      [USD LSU-1] 





a   
=   Technical coefficient for yield of product p in region r with species s under 




a   
=   Technical coefficient for the use of product p as feed in region r with species s 
      under feeding strategy fs [t LSU-1]; (<0) 
Equation 104: Cost estimation – livestock production outside the EU 
   Live TS Live TS Out Live TS Inr,y r,p r,y,p r,p r,y,p
p p




c   =   Cost of livestock production in region r with production in year y [USD]  









a    =   Use of product p as feed in region r with production in year y [t]; (<0) 
Equation 105: Cost estimation – Plant oil, biofuel, and sugar processes 
   Proc Proc Out Proc Inr,pr r,p r,pr,p r,p r,pr,p
p p




c  =   Cost of processing using process pr in region r [USD t-1 input] 









a   =   Use of product p as input using process pr region r [t t-1 input]; (<0) 




Shadow price-based calibration 
According to the Karush-Kuhn-Tucker conditions, the marginal revenues need to equal the marginal costs 
in the market equilibrium. This implies zero marginal profits in an optimal model solution, which is also 
assumed to apply to the observed price-quantity-pairs in the base data. The profits of - for instance - the 
crop production are calculated according to Equation 106: 



























=   Profit of crop production in region r and soil class cl under management system 
     sys and the cultivation of crop c [USD ha-1] 
The marginal profits, or first order deviation of the profits, are hence calculated according to 
Equation 107. They need to equal zero in the optimal solution. 


























But in a model in which the unobserved costs are only approximated, as shown above, it is still very 
unlikely that the base data is reproduced at zero marginal profits. Shadow prices are hence used to 
adjust the unobserved costs in order to obtain the observed price-quantity pairs at market equilibrium. In 
linear economic modeling, shadow-prices measure the impact of a constraint on the solution. The name 
reflects their hidden nature, as they are internal to the model and cannot be described by the market 
value of the constrained good. Adding the shadow price to the cost of a constrained good – for example, 
the costs of a certain crop production on a hectare – should alter the solution of the objective function 
insofar as the base data is reproduced without the constraint. 
Based on the assumption of zero marginal profits, the shadow price-based calibration is carried out in 
three steps. First, the variables are constrained to reproduce the observed price-quantity pairs, which are 
assumed to be an optimal solution. For the example of crop production, this is done according to 
Equation 108: 




Var BD r,cl,sys,c   
Secondly, the shadow prices or the marginal welfare dependent on a constraint is calculated according to 
Equation 109. It represents how much welfare changes with a change in crop production in this example: 
 














And thirdly, exogenous costs parameters are adjusted. By adding the shadow price to the specific 
processing costs calculated in the first cost approximation, the new, calibrated specific costs are obtained 
(Equation 110): 
Equation 110: Cost calibration – adjustment of specific costs 
Crop calib Crop
r,cl,sys,c r,cl,sys,c r,cl,sys,c




c   
=   Calibrated cost of crop production in region r and soil class cl under 
     management system sys and the cultivation of crop c [USD ha-1] 
The shadow price should be zero in a well-specified, calibrated model. As long as it isn’t, it is the exact 
value that needs to be added to the cost of a constrained good, e.g. crop production, in order to make 
the marginal profits approach zero (cf. Equation 107). Multiple loops of constrained solve, cost 
adjustment by adding the shadow-price, and unconstrained solve, might be needed to attain a satisfying 
result. 
When the constraints are finally removed, and the model solves freely using the calibrated processing 
costs, the base solution is reproduced. This calibration is carried out accordingly with all other processes 
other than the crop production as well. 
Downscaling 
A calibrated model can still generate a solution with quantities far off the observed base solution, because 
of a slightly higher welfare level or a large solution space with multiple optima. The latter is especially 
relevant in linear modeling, as a linear solution space can have a very large number of solutions with 
equal optimality. The most realistic of the many equally optimal solutions hence needs to be found. By 
applying a method called “downscaling”, a model solution is selected as close to the base solution as 
possible, allowing only for a minimal deviation from the welfare level of a free model solution. This way, 
the level of optimality or welfare is kept at the level of the free model solution, but a more realistic 
equilibrium is chosen. 
The downscaling is implemented by, for instance, demanding a minimum welfare level of 99.5 % of the 
free model solution’s welfare level. Then the quadratic deviation of the variables from the base activities 
is minimized. The minimization of the quadratic deviation of the crop variables from the base areas is 
exemplarily shown in Equation 111. Equivalent minimizations are executed for all other processes 
simultaneously. 























Five step calibration process 
A calibration process with five model solves is used to gain a calibrated model in the computing 
environment: 
1. The model is solved freely using the first cost approximation. The results give an indication on 
inconsistencies and are needed for comparison. 
2. A feasible solution as close as possible to the base area is identified through downscaling but 
without restrictions on the welfare level that needs to be minimally achieved. This step is needed, 
because the smallest inconsistencies in the base solution may lead to it being infeasible to be 
reproduced by the model. 
3. Activities are fixed to the feasible solution, and the model is solved with a maximization of welfare. 
Shadow prices are extracted from the solution and added to the exogenous cost parameters. The 
indirect process costs are now calibrated. 
4. The model is solved without restrictions, and the welfare level is saved. 
5. The downsizing method is used to select a solution that is as close as possible to the base solution 
with a minimum welfare level of, for instance, 99.5 % of the welfare level from the previous model 
solve. 
3.10 Integration of scenarios 
Scenarios are developed, implemented and analyzed in order to address the desired research issue. The 
model is therefore modified in a purposeful manner and solved. The outcome and its difference to the 
reference scenario are then studied to demonstrate the influence of the altered frame conditions. These 
changes in frame conditions can affect any functional element within the model, e.g. changes in 
demanded quantities, realized crop yields, prices, and taxes or physical limitations that might evolve. 
Developing a scenario typically starts with identifying a promising research question that needs 
answering. How it affects the circumstances described by the model is analyzed next, followed by an 
examination of how the model needs to be modified in order to capture the new situation. This can be 
done by tightening or relaxing existing restrictions, by introducing new restrictions, or by plain parameter 
adaption. 
It can be helpful or even authoritative to build a sequence of model-modifications that are introduced 
consecutively through separate model solves. Intermediate results are saved and used in the next model 
solves until a final result can be obtained. 
To gain transparent overviews on the behavior of the model under a given scenario, sensitivity analyses 
can be carried out - for instance through running the scenarios multiple times with gradually changing 
input data. The response of the model to these modifications is then shown as a quasi-continuous 
function plotting a changing input parameter against a changing model result. Special attention needs to 
be put on not taking a spurious correlation for causality. 
 




4 Scenarios and results 
Four scenarios are analyzed in the following that assess the potentials of healthy diets to reduce GHGE 
and increase biofuel production: 
 Scenario 1: Technical potential of healthy diets 
 Scenario 2: GHGE tax 
 Scenario 3: GHGE tax and subsidy scheme 
 Scenario 4: GHGE trading scheme 
Scenario 1 examines what effect healthy diets might have on agricultural production and GHGE. Without 
taking means of reaching this potential into account, the outcome serves as an upper bound of the 
potentials. Scenarios 2 to 4 assess the political potentials of several policy instruments to reach that 
technical potential. 
None of the scenarios includes a biofuel quota though. Such a policy, as is implemented in various shapes 
in many EU member states, would fix the biofuel use to a given level. Since the scenarios try to assess 
the influence of a policy instrument on agricultural and biofuel production without restraining the 
outcome in advance, the existing biofuel quotas are relaxed herein. 
Omission of pasture conversion 
A conversion of pastures to cropland in order to increase biofuel potentials is omitted in all scenarios 
because it would be associated with several drawbacks as their important functions would be lost. They 
are important elements of the landscape and fulfill indispensable functions in the area of nature 
conservation. Additionally, pastures are of high recreational and aesthetic value. 
Pastures are of great importance for preserving biodiversity, as they host a wide array of species. 
Especially extensively managed pastures attract plants that prefer nutrient-poor environments and are 
hence rare in agricultural areas. (UBA, 2016) 
Pastures are covered with vegetation all year round and have therefore high soil carbon contents and a 
good ability to store water. This protects them from erosion through water and the wind and allows water 
to trickle away even during heavy rain falls. Pastures can hence contribute to flood protection better than 
arable land. Furthermore, pastures buffer the migration of nutrients and pollutants and hinder them from 
entering water bodies. They contribute to the protection of drinking water. With their high shares of 
humus, they also serve as a carbon sink, withdrawing carbon dioxide from the atmosphere. (UBA, 2016) 
Already 8 % of the permanent pastures in the EU were lost since the year 2000 (FAO, 2015e). Therefore, 
the conversion of pastures is subject to approval by governmental agencies in some regions. Since 2015, 
30 % of the subsidies paid for by the EU are coupled to complying with certain rules demanding i. a. the 
maintenance of permanent pastures and the preservation of landscapes and environmental reservoirs 
(“greening”). (EC, 2011) 
Converting pastures in order to produce biofuels can initially release a lot of GHG that would take many 
years or even decades to offset with the produced biofuels. 
Pasture conversion is unrealistic and hazardous and therefore not allowed in any scenario herein. 




4.1 Scenario 1: Technical potential of healthy diets 
The nutritional habits of the average European boast a high intake of livestock products, with an average 
per-capita consumption of roughly 204 g of meat per day between 2007 and 2011. This leads to multi-
faceted difficulties modern societies have to cope with. High meat intakes are associated with health 
problems, lead to high GHGE, and require large amounts of feedstuffs (cf. chapter 1). 
While in the highly industrialized EU only about 9.2 % of the GHGE are generated in agriculture, two-
thirds of these can directly be attributed to the livestock sector - more than half of which stem from 
enteric fermentation in ruminants and the remainder being linked to manure. These directly livestock-
related GHGE do however not include feed production. 
When including GHGE from feed production, the livestock sector generates even more than the above 
mentioned two-thirds of agricultural GHGE; and feed requirements are vast in the EU. Almost 60 % of 
the cereal production and still 10 % of all potatoes end up in feed troughs. Even two-thirds of the oil crop 
supplies (30 % of which are imported) are fed to livestock, either directly or as extraction cakes from 
plant oil production.  
A reduction of the intake of livestock products could alleviate livestock-related challenges substantially. 
Less meat consumption would mean less meat-induced disease and less meat production would mean 
less GHGE. The latter would free agricultural capacities that could be devoted to the production of 
biofuels saving further GHGE - a double dividend in terms of GHG mitigation. 
Scenario 1 examines the EU’s domestic, technical potentials for biofuel production and GHG mitigation 
that could be achieved by healthy diets that include fewer livestock products. As these are domestic, 
technical potentials, it is assumed that trade remains at observed levels wherever possible. Three 
versions of this scenario are compared: 
 Firstly, one that respects the consumer’s preferences towards types of meat, i.e. keeping the 
relative amounts of the different meat types steady when assuming a lower absolute meat intake. 
Also, the calorie intake is kept constant. 
 Secondly, the effects of a calorie restriction to fight obesity are examined whilst still respecting 
consumer preferences in terms of meat types. 
 And thirdly, a minimization of ruminant meat is assumed in order to examine a reduction of this 
especially harmful type of meat. 
4.1.1 What are healthy diets? 
What makes up a healthy diet cannot be defined exactly. However, the World Health Organization (WHO) 
has made an effort to find general features of a healthy diet, comparing government-endorsed food-
based dietary guidelines in various European countries. While the recommendations differ from country to 
country, a set of general rules was compiled. 
Guidelines on how much of the consumed calories should stem from fat, sugar, and protein are combined 
with absolute amounts of fruits, vegetables, and dairy products that should be consumed on average. 
The dietary recommendations applied herein are based on a report by the WHO and are summarized in 
Table 13. Apart from these, further guidelines are included in the WHO report covering the variety of the 
diet, the intakes of salt and alcohol, healthy body weights and physical activity levels, methods of food 
preparation, and breastfeeding. These matters remain unconsidered herein. 




Table 13: Food-based dietary guidelines 
Dietary component Guideline 
Fat <30 % of consumed calories from fat 
Sugar <10 % of consumed calories from sugar 
Protein Between 10 % and 15 % of consumed calories from protein 
Fruits and Vegetables >400 gram per day 
Dairy products ~500 gram per day (in fresh milk equivalents) 
Eggs ~26 gram per day (~3 eggs per week) 
Source: (WHO, 2003, 2015a)  
Unlike for the above mentioned dietary components, the recommendations for the intake of meat differ 
vastly from country to country. While in some countries, only giving priority to lean meat is advised or no 
recommendation is given at all, in other countries specific amounts of meat intakes are recommended. 
These amounts, however, vary from country to country and reach for instance from 43 - 64 g d-1 in 
Austria, to 43 - 86 g d-1 in Germany, to ~160 g d-1 in the Czech Republic, to ~312 g d-1 in Spain4, the 
latter including fish. Consuming between 1 and 3 portions of meat per day is recommended in most 
countries, but without specifying the size of a portion, or when portion sizes are given, an indication is 
often missing whether they are based on raw or cooked meat. Outside Europe, a similar picture can be 
found. Recommendations for an intake of all protein rich foods and the general advice to limit meat 
consumption are given in Canada and the United States  (HC, 2011; HHS, 2015). Limiting the 
consumption of cooked red meat to 65 and 71 g per day is recommended in Australia and New Zealand 
(MHNZ, 2015; NHMRC, 2013). 
Since no precise and general recommendation for the intake of meat can be identified, the scenario is 
defined such that the full range of meat intakes from the current average level of approximately 200 g d-1 
down to a complete rejection are assumed in the analyses. 
While consuming fish is generally considered beneficial to health, it is linked to several disadvantages. 
For wild catches, these are for instance overfishing, illegal fishing, or unintentionally caught species 
(bycatch). For aquaculture, drawbacks are for instance the pollution of water bodies with excess 
nutrients, inbreeding, or the transfer of diseases and parasites to wild fish. It is therefore conservatively 
assumed that the consumption of fish remains at current levels (cf. Table 182 in Annex 6). 
4.1.2 Implementation of healthy diets 
This strictly normative scenario cannot be constructed such that the model needs only one solve under 
specific constraints defining healthy nutrition and then returning the desired results. A sequence of 
model-solves is instead required in order to produce sensible results step by step. First, an optimal diet 
has to be found. Then a feasible diet needs to be identified that still meets all optimality conditions and is 
as close to the optimal diet as possible. This diet is then to be produced keeping trade flows at observed 
levels whenever possible to examine the EU’s domestic potentials. Finally, the diet is reproduced under 
the smallest changes to arable farming as possible to produce a realistic outcome. This is also done via a 
downscaling process. Four steps of model-solving are hence needed to produce the scenario results. They 
are subsequently explained: 
                                                     
4 Austria: “not more than 2 – 3 times per week meat (150 g portion-1 max.)”; Germany: “<300-600g of meat week-1”; Czech 
Republic: “1-3 servings d-1 (1 serving= 80”; Spain: “2-3 portions d-1 (1 portion= 100-150g meat or 100-150g fish; 50g eggs)” 




Step 1: Identify optimal diets 
The ideal diet in each region fulfills two main criteria. It needs to meet the requirements defined for 
healthy nutrition as depicted in Table 13 and it needs to be as close to the observed diet as possible to 
reflect the consumer’s preferences. This is done using the downscaling process that minimizes the 
quadratic deviation from the base data under given restrictions as described in chapter 3.9. An average 
level of per-head calorie intake needs to be defined as an anchor value from which the diet is 
constructed. Initially, the per-head calorie consumption is fixed at the observed levels in each region. The 
latter is calculated based on Equation 112. The consumption of fish and seafood is omitted herein as it is 
considered to remain steady at the levels observed between 2007 and 2011. 
Equation 112: Total per-head kcal intake 
r,'kcal' r,p,'kcal'
p
TPHI PHI r EU    
with TPHIr,nc = Total per-head calorie intake in region r [kcal d
-1 cap.-1] 
 PHIr,p,’kcal’  = Per-head intake of calories from product p in region r [kcal d
-1] (cf. chapter 3.4.1) 
Equation 113 is then used to include the recommendations for the maximum share of calories taken in 
with fats as well as minimum and maximum shares for protein. This equation now also includes the 
intake of calories from fish and seafood since they are needed to calculate these shares. It is 
differentiated between total calories from fish and calories from fat and protein in fish. The energy 
content of the macronutrients in various products, as well as the fish intakes, can be obtained from 
Table 181 and Table 182 in Annex 6. 
Equation 113: Constraint for per-head kcal intake from fat and protein 
 r,p,'kg' mn,p r,mn! !
p
min,mn max,mn
r,'kcal' r,' tot '
PHI ECMN AFI
RDI RDI r EU,mn
TPHI AFI
 




with RDImin/max,mn =   Recommended daily minimum and maximum intake of macronutrient mn  
      [% of total kcal d-1 from mn] 
 ECMNmn,p =   Energy content of macro nutrient mn in product p [kcal g
-1] 
 AFIr,mn/’tot’  =   Average intake of calories from fat and protein in fish and seafood or total 
      calorie intake from fish and seafood in region r [kcal] 
 mn =   {‘Fat’, ‘protein’ } 
Similarly, the recommendation for a maximum share of calories taken in with sugar is included according 
to Equation 114: 
Equation 114: Constraint for per-head kcal intake from sugar 
!







    
with RDI,sugar’ =   Recommended daily intake of sugar [% of total kcal d
-1] 
Recommendations for the intake of vegetables, fruit, eggs, and dairy products are given in absolute 
values and included according to Equation 115. In cases where the recommendation for vegetables and 




fruits are already fulfilled in the base solution, the intake is simply fixed at the observed level and not 
lowered to the recommended level. 
Equation 115: Constraint for per-head intake of products recommended by mass 
!
r,fg,'kg' fg
PHI RDI r EU,fg    
with RDIfg =   Recommended daily intake of food group fg [kg d
-1] 
 fg =   {‘Vegetables and fruits’, ‘eggs’, ‘dairy products’} 
To avoid unjustified specialization and account for consumer’s preferences, the composition of certain 
food groups are restricted to the observed situation (Equation 116): 













   
 
 
with fg =   {‘Cereals and starch, ‘vegetables and fruits’, ‘plant oils and fats’, ‘meat’} 
Each region’s ideal diet is now identified by applying the above mentioned constraints to the model and 
altering the objective function in order to minimize the sums of the squared differences of the demands 
for edible products to the observed situation according to Equation 117: 
Equation 117: Objective function for step 1 in scenario 1 
r,p r,p
Demand Demand 2 Demand Demand 2
r,p r,p
lim 0
r EU,p ep r EU,p ep
min [(Var BD ) (BD Var ) ]

   
     
with ep =   Edible products – all products except sugar cane, sugar beet, sugar beet pulp, plant oil 
     extraction cakes, DDGS, biodiesel, and bioethanol 
The ideal diet is now defined through the levels of the demand variables for all edible products in all EU 
countries. 
Step 2: Identify feasible diets 
Several circumstances may prevent the ideal diets. These include for instance the best practices of crop 
rotation that do not allow arbitrary expansion of certain crops. The acreage of perennial crops or rice 
paddies can furthermore not effortlessly be varied. Since only the EU shall be affected by this scenario as 
domestic potentials are examined, all trade flows with third regions shall remain unaltered. Defined 
imports do therefore not allow arbitrarily low consumption of certain commodities. 
The limits to the acreage of certain crops are included through Equation 118, while the respective limits 
are shown in Table 14. These are defined as shares of the total arable land that may maximally be 
devoted to the various crops. 
 
 



















with CRcg =   Maximum share of acreage planted with crop c producing food crop cg to ensure 
     good crop rotation 
Table 14: Crop rotation guidelines 
Crop / crop group Maximum share of acreage for unfavorable and favorable 
locations [%] (averages in brackets are used) 
Cereals 75 – 75 (75.0) 
Rapeseed 25 – 33 (29.0) 
Other annual oil crops 12 – 17 (14.5) 
Leguminous crops 20 – 25 (22.5) 
Sugar beets 25 – 33 (29.0) 
Potatoes 25 – 33 (29.0) 
Corn silage 25 – 40 (32.5) 
Source: (LWK NRW, 2015) 
Only the EU’s domestic potentials shall be examined in this scenario. Therefore, the situation in the 
regions outside the EU is preserved and all trade flows from these regions fixed at observed levels 
according to Equation 119 in scenario 1: 
Equation 119: Scenario constraint for fixation of trade flows 
!
Trade Trade Net Export
r,r,p r,r,p r,p
r r
Var Var BD r EU,p      
This constraint needs, however, to be relaxed for all types of meat in scenario variations with a per-
capita intake of meat below 15 gram per day. In these extreme cases, meat that would be imported or 
meat that is a co-product of the EU’s egg and dairy production cannot (fully) be consumed. Additional 
meat exports are allowed then. 
To avoid unjustified specialization, a number of measures are taken at this stage: 
 If a country is an importer of a livestock product and the demand for it is lower with the ideal diet 
than in the base solution, the imports must decline, but the country can also become an exporter. 
 If a country is an exporter of a livestock product and the demand for it is lower with the ideal diet 
than in the base solution, the country must remain an exporter, but the exports can become larger 
or smaller. 
 Only the observed livestock production is maximally allowed in each country. 
 The trade markets for plant-based products within the EU are assumed not to expand, which would 
otherwise allow for excessive exports and hence production of these goods.  
To obtain the feasible diet, the objective function needs to be altered such that the sum of the squared 
difference from the ideal diet is minimized (Equation 120): 
 




Equation 120: Objective function for step 2 in scenario 1 
r,p r,p r,p r,p
Demand 2 Demand 2
lim 0
r EU,p ep r EU,p ep
min [(Var idD ) (idD Var ) ]

   
     
with idDr,p =   Demand for product p in region r derived from ideal diets identified in step 1 [1000 t] 
The feasible diet is now defined through the levels of the demand variables for all edible products in all 
EU countries. 
Step 3: Reproduce feasible diets with trade flows and crop supplies close to observations 
During the third step, the feasible diets are reproduced under the conditions that trade flows and 
production quantities of all edible products as close as possible to the base solution. This allows for the 
examination of domestic potentials in the EU and a realistic use of the acreage without exaggerated 
specialization. It is furthermore assumed that all arable area is actually used to allow a maximized biofuel 
production. 
The reproduction of diets is included according to Equation 121: 
Equation 121: Scenario constraint for fixation of feasible diets 
r,ep r,ep
!
DemandVar feaD r,ep   
with feaDr,ep =   Demand for edible product ep in region r derived from feasible diets identified in step 2 
     [1000 t] 
Equation 122 describes how the constraint is included demanding all arable land to be used: 





Var BD r EU     
Minimizing the sum of the squared differences of trade flows and production of edible products from the 
base solution is included using Equation 123 as the objective function: 
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BD  =   Base data on production of product p in region r (FAO base data) [1000 t] 
Step 4: Reproduce feasible diets and trade flows with soil use close to observations  
The feasible diets remain fixed as in step 3 (Equation 121) while trade flows and livestock production is 
fixed to the levels identified in step 3 as shown in Equation 124 and Equation 125: 




Equation 124: Scenario constraint for fixation of trade flows 
!
Trade Trade Net Export
r,r,p r,r,p r,p
r r
Var Var feaTrade r EU,p      
with Net Export
r,p
feaTrade   =  Feasible net-export for product p in region r identified in step 3  [1000 t] 





a Var feaLSP r EU,p     
with feaLSPr,p =  Feasible production of livestock product p in region r identified in step 3 [1000 t] 
To find the most realistic use of arable land, the sum of the squared differences of the land use variables 
to the base areas is minimized according to Equation 126: 


















Structure of results 
By applying the described 4 step approach with a fixation of demands, trade flows, and in part the 
production of commodities while simultaneously demanding the use of all arable lands, the biofuel 
production is maximized. Through demanding land use to be as close to the base solution as possible, the 
calculated biofuel potential is based on a situation with the least possible changes to the current 
structures of the agricultural sector. The biofuel potential from crops freed up by lower feed demands is 
simply denounced “biodiesel” and “bioethanol” potential in the following. 
Furthermore, a decreased demand for roughage feeds in a situation of lowered livestock production, 
leads to the possibility of converting high-yielding pasture into arable land. This additional land could 
then be used for a production of further biofuel raw materials. Since the conversion of pastures is ruled 
out herein, as mentioned before, the grasslands themselves are used for biofuels. Grass can be converted 
to biogas, which can then be upgraded to biomethane and injected into the natural gas grids. This way, it 
can be used as a transportation fuel. The biofuel potential from idle pastures is denounced “biomethane 
from idle pastures”. 
Since in a situation with a growing biofuel production and simultaneously less livestock, not all biofuel co-
products can be fed to EU-livestock at all levels of meat intake. Under the conservative assumptions 
made in terms of allowing biofuel co-products in feed rations, additional biofuels could be produced 
through trading these excess feeds for biofuel raw materials with regions outside the EU, e.g. cereals for 
DDGS or oil crop extraction cakes. A conservative and simplifying assumption of trading one ton of DDGS 
or extraction cake for one ton of cereals is made, instead of assuming different replacement ratios for 
each species. The biofuel potential from these potentially deployable raw materials is denounced 
“additional bioethanol” in the following. Unused sugar beet pulp is not traded but converted to 
biomethane. It is included in the biomethane potential on idle pastures, in which it makes up less than 
2 %, which is why no own category is shown. 




The different biofuel potentials are shown in terms of produced amounts, displacement of fossil fuels, and 
GHGE mitigation in the following. The potentials to mitigate GHGE in the agricultural sector are depicted 
as well. 
4.1.3 Scenario 1.1: Healthy diets with constant calorie intake 
Substantial amounts of biofuels could be produced if Europeans chose healthy diets with lower meat 
consumption. Converting crops and grass not anymore needed by the livestock industry could lead to a 
multiplication of the total biofuel potential compared to the reference case of 204 g of meat consumed 
per person and day in the base solution – an average of the years between 2007 and 2011. This 
reference case is indicated with “ref.” in the following figures. 
Biofuel production potential 
As shown in Figure 13, considering a halved daily per-capita meat consumption of 100 g - which lies 
around the upper recommended limit as described above - the primary bioethanol production could 
increase almost 13-fold. Biodiesel potentials are however only 18 % above the observed production. 
Hardly any excess DDGS is available at this point, but trading excess oil cakes for cereals could lead to an 
additional bioethanol potential 3.3 times that produced in the reference period. 
The biodiesel potential decreases with meat consumption, what might initially seem counterintuitive. 
However, for high meat intakes, the requirement for a maximum calorie intake from fat leads to low 
intakes of plant oils. As meat consumption decreases, the need for plant oil increases in order to maintain 
the total calorie intake. The maximum intake of calories from sugar further adds to this circumstance. 
Therefore less plant oil is available for biodiesel production when the crop production is kept mostly 
unchanged. 
About a third of the biofuel potential at the 100 g d-1-level is comprised of biomethane from grass not 
needed anymore to feed livestock. Due to the higher energy content of biomethane compared to 
bioethanol and biodiesel, the true potential is even larger. Since the small amounts of grass that are used 
for biogas production in the base solution are exempt from this assessment and assumed to remain 
constant, there is no reference production shown for biomethane from grass. The biomethane production 
would, however, be more than 2.3 times the reference productions of biofuels on a mass-basis at the 
100 g d-1-level, or 3.3 times in terms of energy content: 
 
Figure 13: Biofuel potential in scenario 1.1 




Roughly 44 % of high yielding pastures could be used for the production of biomethane at the 100 g d-1-
level. Even at the 200 g d-1-level, about 13 % of pastures become obsolete to the livestock industry 
because the reduced dairy production and more roughage feeds being replaced by biofuel co-products 
than in the base solution. 
Since the current meat consumption lies dramatically above the recommended upper limit, restricting it 
to this limit would be a sizable success. It would not have to end at that point though, especially when 
taking growing numbers of vegetarians and vegans into account. When assuming an average per-capita 
meat consumption of 50 gram per day the combined potential for bioethanol and additional bioethanol 
would further rise as far as 25-fold compared to the observed production. The potential for biodiesel 
would, however, fall by 4 %. The biomethane production could be 3 times the reference production of 
biofuels in mass terms or 4.3 times in terms of energy content. 
The biofuel potentials through healthy nutrition are summed up in Table 15 and compared to the 
reference case therein. Nutrition and biofuel production in the reference case are averages from the 
period between 2007 and 2011 and hence reflect the base solution (cf. chapter 3.4): 
Table 15: Biofuel potentials in scenario 1.1 
[1000 t] 
Current nutrition (ref.) Healthy nutrition 
204 g meat d-1 cap.-1 100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
Biodiesel 7,193 8,477 6,971 
Bioethanol 2,325 30,044 38,764 
Biomethane from idle pastures - 22,223 28,438 
Additional bioethanol - 7,626 19,970 
 
Fossil fuel displacement potential 
The main reason biofuels are produced, is to displace fossil fuels and thereby to mitigate their 
disadvantages – i. a. the dependency on energy imports and high GHGE. Ca. 85 % of crude oil-based 
products needed to be imported into the EU between 2007 and 2011. (Eurostat, 2016c, 2016d, 2016e) 
Figure 14 depicts the potential of displacing fossil fuels with biofuels dependent on the per-capita meat 
consumption under healthy nutrition. As opposed to before, the values are given in their energy values, 
assuming every Joule of biofuel can displace one Joule of fossil fuels. Lower heating values of 37 MJ kg-1 
are assumed for biodiesel, 28.8 MJ kg-1 for bioethanol, and 50.0 MJ kg-1 for biomethane therein. The total 
demand for transportation fuels lies at ca. 15.973 EJ, 79.4 % of which are used in road transportation. 
In the base solution, a mere 2.9 % of the demand for transportation fuels is covered with biofuels, 29 % 
of which were imported. Additionally, parts of the domestically produced biofuels relied on imported 
feedstocks (cf. chapter 3.4.1). Healthy nutrition and lowered meat consumption could increase the 
potential to displace fossil fuels substantially. At the 100 g d-1-level, 7.4 % of fossil fuels could be 
displaced by primary biodiesel and bioethanol alone – not counting the biofuels imported in the base 
solution. Further 7.0 % of fossil fuels could be displaced with biomethane from idle pastures and another 
1.4 % through additional bioethanol from trading excess biofuel co-products for bioethanol feedstocks: 





Figure 14: Potential displacement of fossil fuels in scenario 1.1 
If healthy diets were realized and per-capita meat consumption was as low as 100 g d-1, about 15.7 % of 
all transportation fuels could be displaced with biofuels. This is also 19 % of all fuels in road 
transportation or almost two-thirds of all fuels not used in road transport. Table 16 sums up the 
potentials to displace fossil fuels. Note that another 0.8 % of fossil fuels could be displaced if biofuel 
imports were maintained at observed levels. 
Table 16: Potentials to displace fossil transportation fuels with biofuel in scenario 1.1 
[%] 
Current nutrition (ref.) Healthy nutrition 
204 g meat d-1 cap.-1 100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
Biodiesel (not imported) 1.7 2.0 1.6 
Bioethanol (not imported) 0.4 5.4 7.0 
Biomethane from idle pastures - 7.0 8.9 
Additional bioethanol - 1.4 3.6 
 
GHGE mitigation potential 
Between 2007 and 2011, agriculture accounted for 9.2 % of all GHGE in the EU. Figure 15 depicts the 
reduction of these GHGE dependent on the level of per-capita meat intake with otherwise healthy 
nutrition: 





Figure 15: GHG mitigation potential in agriculture in scenario 1.1 
In comparison to the situation in the base solution (ref.), GHGE are declining with meat intake. GHGE 
from enteric fermentation, i.e. methane emissions that occur during digestion in ruminants, decline as 
the number of animals declines. Due to a fixed dairy intake of 500 g d-1 capita-1 - about 20 % below the 
reference - GHGE from enteric fermentation would already drop at a level of meat intake of 200 g d-1 
capita-1. They would not diminish completely even if no meat was consumed at all, for the same reason 
of maintaining the dairy production. 
GHGE from manure management and application, which are mostly NO2 emissions, also decline with a 
lowered livestock production. As above, they do not diminish completely because a relatively large 
number of dairy cows as well as laying hens remain, leading to the associated excretions and hence 
emissions. Adding to this is the fact that feed rations with a higher protein intake, as they are applied 
here with high shares of DDGS and extraction cakes, lead to higher nitrogen excretions (cf. 
chapter 3.5.6.3). 
The latter is also the reason why the need for synthetic nitrogen fertilizers and the associated GHGE do 
not increase as much as could be expected. High-protein feed rations lead to higher nitrogen excretions. 
This partially compensates the reduced production of organic fertilizer in terms of mass at a declining 
livestock production. 
Other emissions stem mostly from cultivation on organic soils as well as from crop residues burnt or left 
on the fields. They remain mostly unchanged at all levels of meat consumption. Energy use in agriculture 
is not included herein. It is usually allocated to the energy sector in GHG accounting and can be expected 
to remain largely unchanged for arable farming. 
In total, GHGE from agriculture could be reduced by 24 % at the 100 g d-1-level and by even 32.3 % at 
the 50 g d-1-level compared to the base solution (ref.). 
Additional GHG mitigation occurs in road transportation though the displacement of fossil fuels as shown 
in Figure 16. This is done since biofuels are currently almost exclusively utilized there; renewable fuels in 
aviation or navigation are still rare. The term “additional” mitigation is of utmost importance for not 
confusing these numbers with data from other sources. GHG mitigation usually means the total 




mitigation that biofuels achieve, i.e. that is the saving of GHGE from displaced fossil fuels minus the 
emissions released during the production of the biofuel (cf. EC, 2009). 
The GHGE from providing the raw materials for the production biofuels are however already included in 
the discussion on agricultural emissions above (cf. Figure 15). For “additionally“ mitigated GHGE in 
transport only those released during the conversion process of biofuel production are therefore 
subtracted from the fossil reference of 83.8 g MJ-1. The GHGE from transporting biofuels to the fuel 
blenders are omitted herein because they are assumed to be equal to those of transporting fossil fuels. 
In the base solution, the domestically produced biofuels mitigate about 2.3 % of GHGE in road 
transportation. The imported biofuels are neglected herein and assumed to replace an equivalent amount 
of fossil fuels with a corresponding GHG mitigation. 
At the 100 g d-1-level of per-capita meat intake, primary biodiesel and bioethanol could mitigate an 
additional 8.2 % of GHGE in road transport. The potential to mitigate GHGE when using grass-based 
biomethane seems somewhat lower. This is due to the relatively high electricity demand when upgrading 
biogas to biomethane and injecting it into the natural gas grid. GHGE from the required electricity 
production follow. However, still 4.4 % of all GHGE in road transport could additionally be mitigated with 
biomethane from idle pastures. Additional bioethanol could reduce GHGE another 1.4 % if excess biofuel 
co-products were traded for bioethanol raw materials. 
Figure 16 depicts the possible GHGE mitigation in transport: 
 
Figure 16: Additional GHG mitigation potential in scenario 1.1 
If healthy diets were realized and per-capita meat consumption was as low as 100 g d-1, about 24 % of all 
GHGE in agriculture and additionally 14.1 % in road transportation could be mitigated. Table 17 shows 








Table 17: GHG mitigation potential in scenario 1.1 
[1000 t CO2-eq.] / [%] Current nutrition (ref.) 
Healthy nutrition 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
GHGE 
Agriculture 411,915 ±0 % 312,933 -24.0 % 278,962 -32.3 % 
Additional GHG mitigation in transportation 
Biodiesel + bioethanol 
(not imported) 
22,547 -2.2 % 80,306 -8.2 % 93,608 -9.6 % 
Biomethane on idle pastures - 43,401 -4.4 % 55,539 -5.7 % 
Additional bioethanol - 13,792 -1.4 % 36,119 -3.7 % 
 
4.1.4 Scenario 1.2: Healthy diets with restricted calorie intake 
According to the WHO, 50 % of European women and men were overweight in 2008 while 23 % of the 
women and 20 % of the men were even affected by obesity. Obesity promotes non communicable 
diseases (NCD) and is especially harmful to children because the likelihood to be overweight as an adult 
is heavily increased for overweight children. They are further more likely affected by orthopedic 
problems, mental disorders, underachievement in school, and lower self-esteem. (WHO, 2015b) 
The European countries are affected by obesity to varying degrees. While the shares of obese adults were 
very high for Hungary (28.5%), the UK (24.7 %) Luxembourg and Ireland (both 23 %), they were lower 
in other countries like for instance in Italy (10.4 %), Sweden (11.8 %) or the Netherlands (12 %). 
(OECD, 2014) 
It can however generally be stated that European countries face obesity-related health problems. The 
effects on the scenario results of limiting the energy intake to 2,500 kcal per day are therefore examined 
as well. This would imply a reduction of the average energy intake of about 12 % per capita. Calorie 
restriction while simultaneously maintaining the healthy diets described above, would lead to further 
demand reductions for agricultural products in the food industry and could hence leave more resources to 
produce biofuels. The process for finding healthy diets at a given level of meat intake is described in 
chapter 4.1.2. 
Biofuel production potential 
Figure 17 depicts the potentials to produce biofuels in the case of healthy diets and reduced calorie 
intake: 





Figure 17: Biofuel potential in scenario 1.2 
At the same level of meat intake, a reduced calorie intake leads to a strong decrease of plant oil and 
sugar intakes when healthy eating rules are applied. Therefore, a substantially increased production of 
biodiesel from plant oil and bioethanol from sugar beets is the result. 
At the level of per-capita meat intake of 100 g d-1, the production of biodiesel and bioethanol could 
increase 1.6-fold and 15.4-fold respectively compared to the base solution. Biomethane from idle 
pastures could add more than another 2.5 times the total biofuel production in base solution on a mass-
basis or even 3.5 times in terms of energy content. About 44 % of all high-yielding pastures could be 
utilized this way. Additional bioethanol could add another 6.3 times the bioethanol production from the 
base solution if excess DDGS and excess oil cake were traded for bioethanol raw materials. 
In total, that is 25 % more mass than in scenario 1.1, or 22 % more in terms of energy. Table 18 sums 
the biofuel potentials up.  
Table 18: Biofuel potentials in scenario 1.2  
[1000 t] 
Healthy nutrition, calorie restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
Biodiesel 11,843 10,157 
Bioethanol 35,868 45,527 
Biomethane from idle pastures 23,407 28,518 
Additional bioethanol 14,623 27,180 
 
Fossil fuel displacement potential 
At the 100 g d-1-level, up to 19.2 % of the total demand for transportation fuels could be comprised of 
biofuels in the case of healthy nutrition and restricted calorie intake. That is 22 % more than in scenario 
1.1 with a constant calorie intake. And more was possible if meat consumption and the respective 
production would fall further below that level. Figure 18 shows the possible displacement of fossil 
transport fuels: 





Figure 18: Potential displacement of fossil fuels in scenario 1.2 
Table 19 contains selected results for the potentials to produce biofuels and displace shares of the total 
demand for transportation fuels with them: 
Table 19: Displacement of fossil transportation fuels in scenario 1.2 
[%] Current nutrition (ref.) 
Healthy nutrition, calorie restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
  
Biodiesel 1.7 2.7 2.4 
Bioethanol 0.4 6.5 8.2 
Biomethane on idle pastures - 7.3 8.9 
Additional bioethanol - 2.6 4.9 
 
  




GHGE mitigation potential 
This rise in potential biofuel production corresponds to higher GHG mitigation as shown in Figure 19: 
 
Figure 19: GHG mitigation potential in scenario 1.2 
GHGE reduction in agriculture remains very similar to the case of steady calorie intake though because 
the production on arable land is approximated to the base solution and the intake of livestock products is 
unaffected due to the scenario setup. At the 100 g d-1-level, 24.2 % of GHGE in agriculture could be 
saved – equal to scenario 1.1. 
The additional GHG mitigation in road transport could, however, be a lot larger. According to the scenario 
setup with meat intake as the variable, the lowered calorie intake mostly affects the consumption of 
crops at a given level of meat intake. The lower crop intake allows for more biofuels to be produced and 
hence replacing more fossil fuels. More available animal feed through more co-products from biofuel 
processes, in turn, mean lowered demand for other feeds. Up to 17.6 % of GHGE in transport could 
additionally be mitigated by biofuels at the 100 g d-1-level. That is almost 25 % more than in scenario 1.1 
with a constant calorie intake. Table 20 depicts selected results for GHGE in agriculture and additional 
GHG mitigation in road transportation at restricted levels of calorie intake: 
Table 20: GHG mitigation potential in scenario 1.2 
[1000 t CO2-eq.] / [%] Current nutrition (ref.) 
Healthy nutrition, calorie restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
GHGE 
Agriculture 411,915 ±0 % 312,214 -24.2 % 278,870 -32.3 % 
Additional GHG mitigation in road transportation 
Biodiesel + bioethanol 
(not imported) 
22,547 -2.3 % 99,631 -10.2 % 114,417 -11.7 % 
Biomethane on idle pastures - 45,714 -4.7 % 55,696 -5.7 % 
Additional bioethanol - 26,449 -2.7 % 49,159 -5.0 % 
 
 




4.1.5 Scenario 1.3: Healthy diets with restricted ruminant meat intake 
Restricting the intake of ruminant meat can have great potential in increasing biofuel production and 
even more so in reducing GHGE. The feed demand for producing ruminant meat is high as are the 
involved GHGE from enteric fermentation and manure. The double dividend of reducing GHGE in 
agriculture and fossil fuel use is therefore especially large in the case of reduced ruminant meat 
consumption and production. Scenario 1.3 examines a situation in which ruminant meat is only produced 
as a by-product in the dairy sector. That corresponds roughly to a 61 %-drop in production. The intakes 
of other types of meat are hence increased proportionally at a given level of total meat intake compared 
to scenarios 1.2 and 1.2. 
Biofuel production potential 
Figure 20 depicts the potentials to produce biofuels in the case of healthy diets and reduced ruminant 
meat intake.  
 
Figure 20: Biofuel potential in scenario 1.3 
At a per-capita meat intake of 100 g d-1, the production of biodiesel could increase by 80 %. That of 
primary bioethanol could increase 11.5-fold, while that of biomethane from unneeded grass could make 
up 3.3 times the biofuel production in the base solution on a mass-basis or 4.7 times in terms of energy 
content. About 59 % of high-yielding pastures could be used for this. Additional bioethanol could add 
another 10 % the reference production if excess oil cake was traded for bioethanol raw materials. No 
excess DDGS exists at this level of meat intake. 
The reduced ruminant livestock is compensated by an increase in monogastric animals in this scenario. 
These animals are typically more efficient in converting their feeds into meat products. However, they 
hardly consume roughage and rely almost entirely on concentrate feeds; i.e. crops and biofuel co-
products. This is the reason for the lower additional bioethanol potential compared to scenarios 1.1 and 
1.2. But because larger amounts of grass-based feeds are no longer needed in this scenario, its 
biomethane potential is substantially higher than in the other ones. 




In total, the biofuel potential is 4.2 % higher than in scenario 1.1 in terms of mass, or 12.5 % higher in 
terms of energy at the 100 g d-1-level. Table 21 sums the biofuel potentials up.  
Table 21: Biofuel potentials in scenario 1.3 
[1000 t] 
Healthy nutrition, ruminant meat restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
Biodiesel 12,947 9,841 
Bioethanol 26,626  33,555 
Biomethane from idle pastures 31,427  31,139  
Additional bioethanol 238 7,439 
 
Fossil fuel displacement potential 
About 17.7 % of the demand for transportation fuels could be displaced with biofuels this way at the 
100 g d-1–level; 12.5 % more than in scenario 1.1 with a constant share of ruminant meat in total per-
capita meat consumption. That is about 22.3 % of all fuels in road transportation. And more was possible 
if meat consumption and the respective production would fall further. Figure 21 shows the possible 
displacement of fossil transport fuels in case of reduced ruminant meat intake: 
 
Figure 21: Potential displacement of fossil fuels in scenario 1.3 
Table 22 contains selected results for the potentials to produce biofuels and displace shares of the total 
demand for transportation fuels with them:  




Table 22: Displacement of fossil fuels in scenario 1.3 
[%] Current nutrition (ref.) 
Healthy nutrition, ruminant meat restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
  
Biodiesel 1.7 3.0 2.3 
Bioethanol 0.4 4.8 6.1 
Biomethane on idle pastures - 9.8 9.8 
Additional biofuels - 0.0 1.3 
GHGE mitigation potential 
The GHG mitigation potential in road transport lies between scenarios 1.1 and 1.2. The additional GHG 
mitigation of biomethane is lower than with bioethanol and biodiesel, due to the high electricity demand 
during biogas-upgrading. This is shown in Figure 22: 
 
Figure 22: GHG mitigation potential in scenario 1.3 
GHGE reduction in agriculture is, however, more severe, because the emission of GHG from enteric 
fermentation and manure is much lower than in scenarios 1.1 and 1.2. The reduction in ruminant 
livestock leads to a significant drop in agricultural GHGE of about 31.2 % at the 100 g d-1-level. That is 
about 30 % more GHG mitigation in agriculture than in scenario 1.1. 
About 15.4 % of GHGE in transport could additionally be mitigated at the 100 g d-1-level. That is roughly 
equal to that in scenario 1.1. Table 20 depicts selected results for additional GHG mitigation at restricted 
levels of ruminant meat intake:  




Table 23: GHG mitigation in scenario 1.3 
[1000 t CO2-eq.] / [%] Current nutrition (ref.) 
Healthy nutrition, ruminant meat restriction 
100 g meat d-1 cap.-1 50 g meat d-1 cap.-1 
GHGE 
Agriculture 411,915 ±0 % 283,228 -31.2 % 269,370 -34.6 % 
Additional GHG mitigation in road transportation 
Biodiesel + bioethanol 
(not imported) 
22,547 -2.3 % 84,913 -8.7 % 90,466 -9.3 % 
Biomethane on idle pastures - 61,377 -6.3 % 60,815 -6.2 % 
Additional bioethanol - 430 0.0 % 13,455 -1.4 % 
 
4.1.6 Discussion on the potentials of healthy diets 
Comparison of scenario results 
Eating healthily would obviously have beneficial effects on the well-being of the populous and generate 
costs savings in the health sectors. A change towards healthy eating habits and especially lower meat 
intakes would lead to dramatically lower feed demands and hence make room for reallocating large 
amounts of agricultural resources. One useful application for them would be to increase the production of 
biofuels and profit from double GHGE savings: lower emissions in agriculture through reduced livestock 
and simultaneously reducing those of the transport sector by replacing fossil fuels. A reduction of the 
import-dependency in the energy sector could be another benefit. 
Table 24 summarizes the results of scenarios 1.1 to 1.3 exemplarily for an average per-capita meat 
intake of 100 g per day: 
Table 24: Comparison of results in scenarios 1.1 to 1.3 for a meat intake of 100 g d-1 cap-1 
 Scenario 1.1 
Healthy nutrition 
Scenario 1.2 
Healthy nutrition and calorie 
restriction 
(2,500 kcal d-1 cap-1) 
Scenario 1.3 
Healthy nutrition and 
restricted intake of ruminant 
meat 
(meat only as co-products) 
Increase of biofuel production 













Displacement of fossil 
transportation fuels 
15.7 % 19.2 % 17.7 % 
GHGE in agriculture compared 
to base solution 
-24.0 % -24.2 % -31.2 % 
Additional GHG mitigation in 
transportation 
14.1 % 17.6 % 15.1 % 
 
Especially the reduction of meat production has positive effects because the livestock processes and their 
food products are inefficient in terms of delivering food energy compared vegetal foods. In scenario 1.1 




and at a daily meat intake of 100 g per capita, the production of biofuels could roughly be increased 7 to 
8-fold compared to the base solution – an amount that could displace over 15 % of all transportation 
fuels or almost a fifth of all fuels in road transportation in the EU. The GHGE in transportation could be 
reduced by about 14 % this way. Simultaneously, GHGE in agriculture could be reduced by about 24 %, 
mostly through a decrease in emissions from enteric fermentation and the management and application 
of manure. 
A reduction of consumed calories to 2,500 kcal per day (scenario 1.2) combined with healthy diets could 
set free enough resources to produce about 9 times more biofuels than in the base solution at a daily 
meat intake of 100 g per day and capita. This amount could displace almost a fifth of all transportation 
fuels in the EU. About 18 % of GHGE in road transportation could be saved this way. With roughly -24 %, 
the GHGE in agriculture would decrease to the same extent as without a calorie restriction. 
In the field of agricultural GHGE however, a reduced ruminant meat production would have a much 
higher impact than a calorie restriction. A reduction of ruminant meat that goes as far as to only 
consume such that was produced as a co-product in the dairy and egg-producing sectors (scenario 1.3), 
leads to a GHG mitigation in agriculture of over 31 %. This relatively high reduction is mostly caused by 
the much lower GHGE from enteric fermentation in ruminant animals. The biofuel potential is however 
not higher than in the other two scenarios because when ruminant livestock are reduced, mostly rough 
feeds become unneeded, while more concentrate feeds must be used to feed monogastric animals. The 
higher biomethane potential from idle high-yielding pastures is substantial though, and the total biofuel 
production could still be increased about 8-fold, at the 100 g d-1 cap.-1-level of meat intake compared to 
the base solution. 18 % of the transportation fuels could be displaced and about 15 % of their GHGE 
mitigated. Another advantage of this scenario is that it does not assume much additional bioethanol. 
These could potentially be produced if biofuel co-products that cannot be absorbed by the EU’s livestock 
industry are traded for more biofuel raw materials on the world market. The potentials in scenario 1.3 are 
therefore domestic ones and therefore even more realistic. 
Generally, healthy diets combined a reduced meat intake have a strong effect on the GHG mitigation and 
biofuel production potentials, especially when ruminant meat is reduced. This effect is stronger than with 
a calorie restriction. While this has not been addressed herein, reducing food waste would also be 
advantageous. Extensifying parts of the agricultural land when resources are freed up might, however, be 
preferential from an environmental point of view in some cases. 
Other studies have attempted to assess reductions of agricultural GHGE in the case of changing dietary 
habits towards healthy eating. An 11 % GHGE reduction was found for a diet following national 
recommendations on healthy eating for Germany compared to the observed situation. The diet contained 
64 g of meat and 2,000 kcal capita-1 d-1 (Meier and Christen, 2013). Following national recommendations 
in Sweden with an average daily meat intake of 126 g would cut GHGE from meat production by 33 % 
(Hallström et al., 2014). Applying a healthy diet in Denmark with 169 g of meat per day and capita could 
reduce diet-related GHGE by 8 % (Saxe et al., 2013). A 12 % reduction in GHGE was calculated for a 
healthy diet containing 41 g meat in the Netherlands (van Dooren et al., 2014). These GHGE reductions 
seem rather low compared to those presented herein. The mentioned studies did however not utilize a 
land-use model with consideration of consumer preferences. They rather applied arbitrarily constructed 
healthy diets to GHGE databases. 
Results for the UK, however, show similar reduction potentials as shown for scenario 1.1. Applying the 
same WHO recommendations and choosing a diet respecting consumer preferences, as done herein, 
would lead to a 17 % GHG mitigation. A 20 to 40 % GHGE reduction could be achieved if meat 
consumption was roughly halved for men, and lower intake reductions were reached for women. (Green 
et al., 2015) 




None of the studies, however, examined the use of freed agricultural resources for biofuels. 
Remarks regarding additional bioethanol 
Trading excess biofuel co-products from the EU for further biofuel raw materials in order to increase 
biofuel production is only possible if the world’s feed markets can realize this trade. Only if upper 
boundaries of including biofuel co-products into feed rations are not violated outside the EU, the 
proposed potentials for additional biofuels seem reasonable. 
During the period from 2007 to 2011, which is the reference for the base solution, an annual average of 
1,612,060 kt of crops were fed to livestock worldwide – that is not including grass-based feeds. Outside 
the EU where the excess biofuel co-products would have to be absorbed, the amount lays at 
1,145,017 kt. Almost 54 % of these were made up by cereals, and only about 2 % were oil crops. Still, 
16.6 % were oilcakes, and a mere 2.6 % were DDGS. 
The amount of excess extraction cake that would need to replace other feeds lays around 16,428 kt at 
the 100 g d-1-level in scenario 1.1. The amount of excess DDGS lays only around 7 kt at that point.  
Replacing these 16,435 kt of co-products from the EU with feed cereals from outside the EU seems rather 
unproblematic. Trading 1 ton of co-product for 1 ton of cereal would mean that only about 2.7 % of the 
world’s feed cereals needed to be replaced. Even at the 0 g d-1-level in scenario 1.1, where about 
28,841 kt of excess DDGS and 40,162 kt of extraction cakes would exist in the EU, about 11.2 % of the 
rest of the world’s feed cereals would have to be traded in. The additional bioethanol potential seems 
therefore feasible in terms of the rest of the world’s physical ability to absorb the EU’s excess co-products 
in their livestock feed rations. These values are generally below the maximum shares of biofuel co-
products that can be included in livestock’s feed rations of 30 to 40 % for extraction cakes and 15 to 
50 % for DDGS - on a dry matter basis. (cf. Table 175 in Annex 6). 
Digression: Lignocellulosic bioethanol 
Bioethanol cannot only be produced from sugar crops and cereals, but also from lignocellulosic biomass, 
such as agricultural residues. Using cereal straw as a raw material for bioethanol production is a proven 
technology that is currently developed by a number of actors, e.g. Abengoa from Spain, Biochemtex from 
Italy, Clariant from Switzerland, DuPont from the USA or Inbicon from Denmark. Lignocellulosic 
bioethanol is also referred to as a second generation biofuel because unlike first generation biofuels, it is 
produced from inedible biomass. 
In the utilized processes, corn stover or straw from other cereals is usually split up into its three main 
components: Cellulose, Hemicellulose, and Lignin. Then the sugars contained in the cellulose and 
hemicellulose are released in a liquefaction step. These sugars can then be converted into bioethanol, 
while the lignin is usually dried and used as a solid fuel for burning. About 0.261 l of bioethanol can be 
produced from one kg of straw (fresh matter) when all sugars are converted (Zech et al., 2016). This 
translates to about 0.206 kg kg-1 if a density of 0.789 kg l-1 is assumed for the bioethanol. 
The production of lignocellulosic bioethanol is supported by the EU as it is expected to contribute 
considerably to the decarbonisation of the transport sector and help reduce the dominance of imported 
energy carriers (EPRS, 2015). Several studies examined the potential for lignocellulosic ethanol and 
projected a possible production between 4,340 and 56,808 kt of bioethanol until 2030. The upper 
bounds, however, assume unsustainably high straw extraction rates and the use forestry residues and 
municipal solid wastes as raw materials in addition to agricultural residues including sugar beet pulp and 
others. (Kretschmer et al., 2012) 




The potentials are however much lower if only the currently mature processes for corn stover and other 
cereal straw, as well as conservative and sustainable straw extraction rates, are assumed. Cereal 
production is very similar at the 100 g d-1-level of meat intake in scenario 1.1 and in the base solution. A 
total of 59,661 kt of corn and 232,314 kt of other cereals would be produced. With harvest indexes of 
0.52 for corn and 0.55 for wheat and barley – that is the share of grain in the total biomass produced – 
about 55,072 kt of corn stover and 190,075 kt of other cereal straw are produced in the EU (ASPS, 
2010). Not all of this biomass is recoverable from the fields and available for bioethanol production. The 
greatest part needs to remain on the fields to preserve soil quality or is supplied to competing forms of 
usage such as animal bedding. A conservative assumption is to assume 20 % of the residues being 
available as a bioethanol feedstock (Kretschmer et al., 2012). 
This leads to a potential of 11,014 kt of corn stover and 38,015 kt of other cereal straw that is available 
for conversion into bioethanol. A total of 10,100 kt of bioethanol or 290,879 TJ of fuel could hence be 
produced from these residues under the conservative assumptions made. About 1.8 % of all 
transportation fuels could be displaced this way the EU. 
Although this is still worth mentioning, it is rather small compared to potentially displacing 16 to 19 % of 
all transportation fuels with first generation biofuels at a halved meat intake of 100 g d-1. 
Similarly, the potential GHG mitigation is limited in comparison. If a GHG mitigation of 55.5 kg CO2 GJ
-1 is 
assumed (Zech et al., 2016), a total mitigation of 15,836 kt CO2 or 1.5 % of GHGE in road transport 
could be reached – low compared to that possible through healthy nutrition. Changing dietary habits 
might hence lead to much larger biofuel and GHG mitigation potentials than second generation bioethanol 
technology. 
  




4.2 Scenario 2: Greenhouse gas emission taxes 
A tax on food products that is based on the amount of GHGE that occur during their production is an 
option to reduce demand for high-emission foods and potentially their production. But in order to 
implement a GHGE-based taxation, the amount of GHGE released during a product’s production must first 
be known. Emissions occur along the whole supply chain of the various food products: during the primary 
crop production e.g. through fertilizer application, during livestock production through e.g. enteric 
fermentation, or during sugar, plant oil and biofuel production. Energy is used on all stages of production 
and processing, the transportation between them, and up until the retail phase. 
For simplicity and to remain consistent and conservative, only GHGE from crop production and livestock 
are taken into account herein. GHGE from the use of energy are omitted. 
As mentioned in chapter 3.5.1.2, the GHGE from crop harvesting and the manufacture of fertilizers and 
pesticides are not included in the model. Although they are relatively low per ton of crop, they add up for 
livestock products due to the low feed conversion ratios. Also, the GHGE from transport and mixing of 
food crops are not included in the model. Globally, the sum of these emissions makes up roughly 13 % of 
all GHGE released in livestock production (FAO, 2016a). Although this is a significant share, these GHGE 
cannot be expected to be reduced much in the case of a declining livestock production, because feed 
crops would at least in part be used for food or as a bioenergy feedstock. Not accounting for them leads 
to a lower than justified specific GHG intensity of livestock products, and therefore, a lower tax burden. 
But their absolute level can be expected to remain at observed levels, and their omission seems hence 
acceptable. 
GHGE from direct and indirect energy use on livestock farms are estimated by the FAO to globally make 
up only 2.2 % of all GHGE released in during the production of dairy products. Those of beef make up 
0.9 %, while those in pork production make up 3.5 % and those for poultry meat and eggs make up 
6.3 % of all GHGE released during production (MacLeod et al., 2013; Opio et al., 2013). These GHGE 
arise from the use of energy, for instance for heating or ventilation and are omitted herein although they 
would probably be reduced by a declining livestock production. Post-farm gate GHGE are also omitted in 
this approach. They stem from processing and transporting (intermediate) products to processing and 
retail facilities. They make up 6.1 % of all GHGE released during the production of dairy products 
globally. Those of beef make up 0.5 %, those of pork make up 5.7 %, and those for poultry meat and 
eggs make up 6.4 % of all GHGE released during production (MacLeod et al., 2013; Opio et al., 2013). 
Since transport, food processing, and retail industries are not included in the model, the specific GHGE of 
the food products are somewhat lower than if the whole supply chains were taken into account – 
especially for livestock products. Additionally, leaving out on-farm energy uses reduces the GHGE that 
are attributed to livestock products measurably and stronger than for the other products. Although this 
might slightly distort the results in the form of a lower tax burden for high-emission products, this adds 
to the conservatism of the approach. 
GHGE of products 
The specific GHGE of the various food products are calculated as EU averages since a respective tax on 
them is assumed to be uniformly implemented at that level. This seems reasonable in the light of the 
EU’s Common Agricultural Policy (CAP). How the specific GHGE are calculated is briefly described in the 
following: 
 Crops, grass: For every crop, the base areas are multiplied with their nitrogen demand and the 
emission factor of 6.455. Then the area’s other emissions are added. Summing over all base areas 




in the EU gives the total GHGE that are emitted during the production of that crop. Dividing by the 
produced amount leads to the specific GHGE in t CO2-eq. t
-1 product. 
An exceptional case herein is soybeans. Much of the world’s soybean production takes place in 
Argentina and Brazil, where forests are cleared for cropland releasing large amounts of GHG. The 
FAO estimates the GHGE of land use change (LUC) at 0.93 t CO2-eq. t
-1 soybean cake in Argentina 
and even at 7.69 in Brazil. Assuming a mass-based GHG allocation, the soybean production can be 
expected to emit around 1.16 t CO2-eq. t
-1 through LUC in Argentina and 9.61 t CO2-eq. t
-1 in Brazil 
(FAO, 2016b). It is assumed that Argentina’s share of the world market of 42 % and Brazil’s share 
of 50 % also apply for the soybean imports to the EU – which make up about 93 % of the supply. 
For those imported soybeans, the GHGE from LUC are added to those from production when 
calculating the total specific GHGE. 
 Plant oils and extraction cakes: The specific GHGE of oils and extraction cakes are obtained by 
allocating the specific GHGE of the oil crops used in the oil production on an energy-basis. For 
soybean meal, the above mentioned GHGE from LUC are added to the imported share of the 
domestic supply of roughly 67 %. 
 DDGS: As with extraction cake, the specific GHGE of DDGS are obtained by allocating the specific 
GHGE of the cereals used in the bioethanol processes according to the energy contents of the 
produced bioethanol and DDGS. 
 Sugar and beet pulp: As for plant oils and extraction cakes, the specific GHGE of sugar and beet 
pulp are obtained by allocating the GHGE of the inputs (sugar beet) according to the energy 
contents of the outputs (sugar and beet pulp). 
 Livestock products: The total GHGE of a species are obtained by adding all their GHGE of enteric 
fermentation, manure management, and utilized feeds. The total GHGE are then allocated to the 
products based on their protein content. The product’s total GHGE are then divided by the 
produced amounts to obtain their specific GHGE. 
The specific GHGE of the various products are given in Table 25. They are EU averages for the years 
2007 to 2011: 
Table 25: Average specific GHGE of food products in the EU 
Product Specific GHGE 
[t CO2-eq t
-1] 
Product Specific GHGE 
[t CO2-eq t
-1] 
Grass 0.02 Oil (Perennial oil crop) 00.21 
Barley 0.31 Oil (Palm) 00.51 
Corn 0.23 Cake (Rape seed) 00.13 
Rice 2.74 Cake (Soybean) 02.79 
Wheat 0.34 Cake (Annual oil crop) 00.07 
Other cereals 0.30 Cake (Perennial oil crop) 00.19 
Pulses -0.01 DDGS 00.09 
Starchy roots 0.11 Sugar beet 00.02 
Tree nuts 0.07 Sugar cane 00.05 
Vegetables 0.03 Sugar 00.02 
Fruits 0.03 Sugar beet pulp 00.00 
Rapeseed 0.42 Corn silage 00.05 
Soybean 2.55 Bovine meat 12.56 
Annual oil crops 0.35 Mutton & goat meat 12.21 
Perennial oil crops 0.40 Pig meat 04.13 
Oil (Rape seed) 0.29 Poultry meat 02.65 
Oil (Soybean) 0.98 Poultry eggs 03.81 
Oil (Annual oil crop) 0.28 Milk 00.95 
 




These values generally correspond well to those published by other authors despite varying assumptions 
on locations and system boundaries. The specific GHGE of livestock products are rather on the lower end 
of the bandwidths of other author’s results given in Table 1. This, however, confirms the conservatism of 
the approach and is expectable considering the omission of most energy inputs as well as GHGE from 
transport, food processing, refrigeration, and retail. Authors reporting higher specific GHGE often include 
these emissions. 
Implementation of GHGE tax 
The GHGE tax is implemented by adapting the objective function (cf. Equation 84). A term is inserted into 
it with a negative sign, that subtracts the total tax revenue from the economic welfare. It is defined by 
multiplying a products demand, specific GHGE, and a tax level, and then summing over all products and 
EU states (Equation 127). Hence, the demand for a product is taxed, irrespective of its origin: 
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Var  = Demand of product p in region r [1000 t] 
 pSpecEm  = Specific GHGE of product p – EU average [t CO2-eq t
-1] 
 EmTax  = Emission tax level [USD t-1 CO2-eq.] 
It is further assumed that the population’s calorie and protein intakes must at least remain at observed 
levels. Nutritional needs are accounted for this way, and again, it keeps the approach conservative 
through not allowing an arbitrary drop in highly taxed products. 
Welfare is maximized to identify its new level under GHGE taxation. Downscaling towards the observed 
solution, i.e. keeping the welfare level and minimizing the distance to the observed situation (cf. 3.9), 
delivers the expected market equilibria. 
Effects of GHGE-taxation 
Implementing a GHGE tax on food products can be expected to have several effects. Firstly, consumer 
costs for GHG intensive products, such as livestock products, will increase leading to a decrease in 
demand for them. Secondly, lower taxed products can be expected to grow in demand to maintain the 
population’s nutrition. 
The diminishing demand in GHG intense products can be expected to also result in a lowered production 
of them. In the case of livestock products, this will set free crops formerly used for feed, which can then 
compensate the decreased consumption of livestock products or be used to increase biofuel production. 
However, livestock production is unlikely to decline to the same extent as the demand falls. Producers 
might try and compensate their loss in domestic demand through increasing their exports. This “leakage” 
can hence impair the success of a GHGE tax. 
Figure 23 depicts the model solutions for various levels of a GHGE tax: 





Figure 23: Simulation results for scenario 2 
The cumulated amount of meat demanded in the EU only decreases moderately when prices rise through 
the tax. A low price elasticity of demand is the reason for this. It lies roughly between -0.3 and -0.5 in 
the EU, which means that it takes a doubling in price to reduce the demand by 30 to 50 %. But even a 
tax of 100 USD t-1 CO2-eq. leads only to a price increase of 1.26 USD kg
-1 of bovine meat. In the case of 
Germany, this equals a 29 % price increase and, with a price elasticity of -0.35, a demand reduction of 
10 %. Other livestock products are associated with lower GHGE and demand for them can hence be 




expected to decrease to a lesser extent. Total meat demand in the EU declines by 4 % at a tax of 
100 USD t-1 CO2-eq. This is a relatively weak leverage for a tax level that would be enormously high 
considering the price for emission allowances (EUA) within the EU’s Emission Trading System of around 
5 EUR t-1 CO2 in early 2017 (EEX, 2017). 
Furthermore, the moderate demand response is not fully transferred into a lowered production. Only 
about 32 % of the reduced domestic meat demand is met by a reduced production. Two-thirds of the 
demand reduction are compensated through higher exports – especially pork. This leakage largely offsets 
the already low impact of the GHGE tax. Agricultural GHGE only decline by almost 1 % at a tax of 
100 USD t-1 CO2-eq. in the EU. Considering the increased biofuels production and their additional GHG 
mitigation does not change this picture. Biofuel production is only increased by 5 % leading to a minor 
increase in additional GHG mitigation. 
Agricultural production remains largely unaltered in the rest of the world. However, there is a slight 
reduction in meat production there, as imports grow. Livestock production is hence shifted from 
inefficient producers outside the EU to efficient producers inside the EU. The result is a reduction in 
agricultural GHGE outside the EU at a magnitude of almost 1 % of the EU’S agricultural GHGE. Therefore 
the GHGE reduction inside the EU is roughly as high as that outside the EU. This mitigates some of the 
emission leakage effect. Global agricultural GHGE therefore still only decline by far less than 1 % at the 
tax level of 100 USD t-1 CO2-eq. in the EU. 
Taxation of GHGE source 
A higher impact might be reached through taxing the GHGE directly instead of the demand. Such an 
optimized tax works according to Equation 128 showing a term that is subtracted from the objective 
function like above. As the optimized tax targets the EU’s agricultural GHGE directly at the level of 
production, imported goods need to be additionally taxed, and a tax exemption is made for exported 
goods. 
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with OptEmTaxR = Total revenue of optimized GHGE tax in the EU [1000 USD] 
The tax exemption for EU-produced goods and the tax on the imported goods are calculated based on the 
average GHGE of the European production. Although controversial, such a tax might be in accordance 
with WTO rules, as importers are not discriminated according to the GHGE in their production processes, 
but face the same tax as domestic producers. 
The results for the optimized tax are however practically equal to the normal tax targeting demand. 
Exports increase minimally less while demand decreases minimally less. Both reactions are within the 
range of a measurement error. This indicates that the emission levels among the EU states are relatively 
similar for the various products. No significant shifts in production can hence be reached through this 
optimized taxation model.  




Discussion on GHGE tax 
The ability to reduce meat consumption or production and consequently GHGE through a GHGE-targeted 
taxation is relatively limited. The reason for this is a low change in costs for the customers at appropriate 
tax levels in combination with a low price elasticity of demand in the food sector. 
This is only partially in line with the results from other authors which propose a GHG reduction roughly 
between 4 and 9.3 % for tax levels between 50 and 60 EUR t-1 CO2-eq. (cf. p. 11 in chapter 1). Some of 
these studies do however assume substantially larger specific GHG emissions for meat though – e.g. by 
including GHGE from energy use. This leads to a higher tax burden and therefore stronger reaction at the 
same tax level than herein. 
Such results seem however still overestimated since they assume that a demand reduction translates to 
an equal reduction of production. A reduction in bovine meat demand of about 3.8 % at the tax level of 
50 EUR (or ~55 USD) t-1 CO2-eq. is calculated herein. But because production only declines by 1 % and 
ruminant livestock are only the most important of many emitters, agricultural GHGE are only expected to 
decrease by 0.5 % in the EU at that tax level. Global agricultural GHGE would be reduced by only 0.1 % 
and to a lesser extent outside the EU through a slightly reduced meat production. Not including leakage 
effects and therefore overestimating the GHG mitigation potential of a GHGE tax is a substantial 
shortcoming of the abovementioned studies. 
It is clear that a negative incentive like a tax can only have limited effects due to leakage if implemented 
regionally. It should, therefore, be implemented globally to unfold its potentials, as other authors already 
mentioned (cf. Herrero et al., 2016; Springmann et al., 2016). 
Could diets benefit from a GHGE tax? 
On average, a lower meat intake is a prerequisite of healthier diets. But taxes on meat would need to be 
very high to achieve a substantial shift in diets. In order to reach a halved meat intake of around 100 g d-
1 cap.-1, the prices of meat would have to increase by about 100 – 170 %. Such a doubling to tripling of 
consumer costs for meat would require GHGE tax levels of hundreds of USD t-1 CO2-eq. In Germany for 
example, to reach a meat intake of 100 g d-1, a demand drop by 58 % and consequentially a price 
increase of around 166 % would be required; given an own-price elasticity of -0.35. To reach such a 
response, the GHGE tax would have to be around 560 USD t-1 CO2-eq. for bovine meat or around 
1,300 USD t-1 for poultry meat. This would be far beyond a reasonable tax level considering the prices of 
EUA. 
However, such claims are rather speculative, because the price elasticities of demand used herein are 
measured based on observed price-quantity-pairs. They are therefore probably only valid around these 
observed points and not for extreme price variations like those mentioned above. Very high GHGE taxes 
would probably still be necessary in order to reduce demand significantly though. Moreover, the problem 
of leakage and hence limited effects on GHGE would remain. 
4.3 Scenario 3: Redistribution of emissions taxes as biofuel subsidy  
The principle of a GHGE tax can be extended through distributing the tax revenue to GHG mitigating 
processes. Such a scheme would combine the contracting effects of a tax on demand with the enhancing 
effects of a subsidy. Because such a system would punish the high GHGE of some products in order to 
diminish GHGE elsewhere using the same funds, it might increase public acceptability. 




A similar system of redistributing a tax-like burden to GHG-mitigating technologies is implemented in 
Germany with the Renewable Energy Sources Act (Erneuerbare Energien Gesetz; EEG). With a 
remarkable success, a feed-in tariff for renewable electricity is financed through a surcharge on 
electricity. The surcharge is adapted regularly keep its total revenue in balance with the total feed-in 
tariffs granted. 
The levels of surcharge and subsidy can be defined using two different approaches. Firstly, a surcharge or 
tax can be defined, and then the tax revenue distributed as a subsidy. Or secondly, a subsidy can be 
defined, and then the tax level needed to finance the subsidy. To preserve the comparability to 
scenario 2, the first approach is chosen, i.e. the tax or surcharge level is defined, and the subsidy level is 
derived subsequently. 
Implementation of redistribution scheme 
To receive scenario results for a given tax level under the funding scheme, the model is solved several 
times in a two phase process. Initially, the level of the subsidy that corresponds to the tax level is found 
in an iterative process. Then a model solution representing the expected market equilibrium is found. 
The following passage (Equation 129) is added to the model’s objective function that subtracts the tax 
from the economic surplus and then adds the subsidies to it: 
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with AEMr = Additional GHG mitigation region r [1000 t CO2-eq.] (cf. chapter 3.8.5) 
 EmMitSubs = Emission mitigation subsidy in the EU [USD t-1 CO2-eq.] 
The model solved under the condition of maintaining the population’s supply with protein, and food 
energy at least at observed levels. The GHG mitigation subsidy is then approximated by dividing the tax 
revenue by the achieved GHG mitigation. The model is solved as often as necessary to reach unity 
between the tax revenue and the total amount of subsidies paid. At that point, the subsidy level is found 
that corresponds to the tax level. 
The expected market equilibrium is found through downscaling the model towards the observed solution 
under the assumption that the welfare level of the last model solve of the above mentioned iterative 
process is reached. Unity between tax revenue and total subsidies paid is further assumed. 
Effects of redistribution scheme 
Figure 24 depicts the effects of the tax redistribution scheme on the EU’s agriculture, biofuel production, 
and the average diets. The incentive favoring biofuels is very strong and the production of all biofuels- 
especially bioethanol – increases substantially. Cereal production, therefore, remains largely constant 
despite a reduced food demand. Additionally, cereal imports increase sharply to satisfy the demand of the 
bioethanol producer’s demand. A strong production increase can be observed for sugar beets for the 
same reason. A decreasing production occurs for starchy roots, fruits, and vegetables as competition 
from the biofuel-crops increase. The imports of all crops to the EU increase. 




Demand for bovine meat decreases by 3.6 % at a 50 USD t-1 CO2-eq. tax level. But since production 
declines much stronger, imports increase tenfold. Demand for pig meat declines slightly while its 
production increases slightly. The reason for this increase is that the high amounts of biofuel co-products 
need to be fed as they can only be consumed by animals. Pig meat exports increase accordingly. Demand 
for poultry meat declines slightly more than production so that exports increase. While total demand for 
meat declines by 2 %, total production declines by 8 %. Total meat imports hence increase and turn the 
EU from a meat net-exporter to a net-importer. 
Decreasing demands for meat, starchy roots, fruits, and vegetables are compensated by higher demands 
for pulses, oil crops, plant oils, and sugar. The differences, however, appear larger in the depiction than 
they are, because foods with a high water content are replaced by such with a low one. 





Figure 24: Simulation results of scenario 3 
The high demands for biofuel raw materials are a strong incentive produce and export more oil crops and 
plant oil for biodiesel, and export more cereals for bioethanol outside the EU. Bovine and - to a lesser 
extent - pig meat production is also increased there. Together with an also incentivized intensification of 
crop production in general and an increase of GHGE-intense production of oil crops in particular, 
agricultural GHGE in the rest of the world (RoW) increase by almost 10 % at the 50 USD t-1 CO2-eq. tax 
level. But because the additional GHG mitigation from biofuels increases dramatically in the EU, its 




agricultural GHGE are fully offset at that level. The global total of GHGE however still increases by almost 
3 % even when taking the GHG mitigation into account. Another reason for this is that the subsidy 
attracts biofuel raw materials formerly processed outside the EU. Biodiesel production, therefore, 
diminishes outside the EU. Bioethanol production only declines by 4 % because the main raw material, 
sugar cane, is hardly transportworthy. Figure 25 depicts these results: 
 
Figure 25: Agricultural production outside the EU and development of global GHGE 
The level of the GHG mitigation subsidy increases simultaneously as the tax level is increased. Both 
remain roughly on the same level in terms of tons of CO2–eq. emitted and mitigated as Figure 26 shows. 





Figure 26: Level of GHGE tax and GHG mitigation subsidy 
The examined biofuel promotion scheme is a strong incentive to increase agricultural production around 
the world, e.g. via an intensified crop production. Imports of agricultural products to the EU are the 
result. Although the diet shifts are small, large amounts of biofuels can be produced by importing raw 
materials and increasingly replacing feed crops with biofuel co-products in livestock rations. However, 
livestock production decreases in the EU while imports to it increase as does production in the rest of the 
world. 
The intensified crop production and a small yet meaningful shift of livestock production from efficient 
producers in the EU to less efficient producers outside the EU leads to substantial GHGE increases in the 
rest of the world. This even offsets the GHG mitigation reached in the EU through a reduced livestock 
production and an increased biofuel production. The ramping up of the less efficient agricultural 
production outside the EU has more adverse effects in terms of GHGE than the increased biofuel 
production has positive ones within the EU. 
Moreover, like in scenario 2, diets are practically not shifted towards healthiness by this tax scheme. 
Although this ineffectiveness regarding GHGE mitigation and diet shift questions such a support scheme, 
the displacement of fossil fuels is itself an advantage. At the 50 USD t-1 CO2-eq. tax level, about 43 % of 
all fossil transportation fuels could be replaced in the EU. This could substantially reduce the strong 
dependence on oil imports to the EU, which lay at 88.2 % in 2014 (Eurostat, 2016b). 
  




4.4 Scenario 4: Emissions trading scheme for agriculture 
An Emission Trading Scheme (ETS) theoretically enables GHG mitigation at the lowest cost. The total 
GHGE of a sector – or a combination of sectors – are limited to a maximum that can be reduced over 
time. All entities acting within the ETS are then obliged to provide allowances for the GHG they release. 
These can be traded in such a way that emitters with low mitigation cost choose reducing their GHGE 
over the acquisition of permits if they are subject to a charge. If they were handed out free of charge 
though, they might choose to sell them, when their cost of mitigation is lower than the price of the 
permit. 
Drawbacks, in any case, are high transaction and monitoring cost compared to, for instance, a tax. 
Especially in agriculture GHGE often stem from diffuse sources and a hardly manageable number of 
emitters – from large industrial livestock producers to part-time farmers. In Germany alone, there are 
around 145.000 agricultural businesses owning livestock, while there are only around 1.660 stationary 
industrial emitters registered in Germany within in the European Emission Trading System (UBA, 2013b). 
Comprehensively integrating all emitters is therefore unrealistic. Integrating only the biggest emitters 
would already allow for a large GHG mitigation at moderate transaction costs (Grosjean et al., 2016). 
Large parts of the agricultural GHGE would, however, remain outside the system, and the problem of 
formal partitions of agricultural entities would emerge. Farm operators could split their operations 
formally with the aim of falling below a certain emission threshold to avoid the ETS. 
Whether an ETS for all sectors, or separate ETS for different sectors, is preferential is debatable. In 
theory, GHG mitigation is cheaper the more sectors take part in the ETS because sectoral differences are 
made use of. There are however some drawbacks associated to that. For instance could viable GHG 
mitigation measures not be carried out in agriculture, because the same results can be achieved in 
another sector at a lower cost. Because GHG mitigation is relatively expensive in agriculture, an omission 
of possible GHG mitigation is very likely in that case. Incentives to mitigate GHG are hence lowered when 
a common ETS is installed for agriculture and industry. An independent ETS for agriculture would have 
the additional advantage that it would not have to comply with the EU trade rules established within the 
EU’s existing ETS for the industry. Defining a purposeful set of trade rules for agriculture would have, 
amongst others, the advantage that it could address the risk of emission leakage, i.e. relocating the 
production of GHG-intense products to regions outside the ETS’s jurisdiction. (UBA, 2013b) 
Within the scope of this work, it is not possible to assess an ETS that combines the agricultural sector 
with the existing EU ETS for the industrial sectors. A separate ETS for the EU’s agriculture is therefore 
assessed herein. But since many arguments speak for such a system, this is hardly a disadvantage. Four 
different setups are however examined that try to account for leakage effects and GHG mitigation 
through biofuels: 
 An ETS for the EU’s agricultural production only: Emission permits have to be acquired for all 
domestic agricultural producers in the EU including exporters. Importers do not take part in the 
ETS. This setup is similar to the existing ETS in the EU. The disadvantage is that emission leakage 
might occur, i.e. products that cannot be produced inside the EU anymore due to contracting GHGE 
allowances may be imported from outside the EU without emission permit. This can potentially lead 
to even higher GHGE because of higher specific GHGE in exporting regions. 
 An ETS with a cap on the combined emissions from the EU’s agricultural production and net-
imports: to prevent carbon leakage, importers to the EU have to acquire emission permits that also 
domestic producers can buy. Exports are exempt from the ETS for similar competitiveness on trade 
markets. This construction might well not be in accordance with WTO rules as exporters are 
exempt from a regulation that importers are obliged to follow. This scenario therefore only serves a 
comparative purpose. 




 An ETS on the emissions from the EU’s agricultural production with a generation of GHG allowances 
for the production of biofuels according to their GHG mitigation. 
 An ETS with a cap on the combined emissions from the EU’s agricultural production and net-
imports, with a generation of GHG allowances for the production of biofuels. As above, this 
construction might not be in accordance with WTO rules and serves a comparative purpose. 
For every scenario, the model is solved for various levels of the GHGE cap to show its influence on the 
agricultural sector. Two model runs are necessary for each cap level. The first run identifies the welfare 
level under the ETS-regime at the given cap-level; the second identifies an expected market equilibrium 
through a downscaling process (cf. chapter 3.9). 
4.4.1 Scenario 4.1: GHGE-cap on agricultural production 
Implementation of emission trading scheme 
The GHGE-cap is only aimed at limiting GHGE from the EU’s agricultural production within scenario 4.1. It 
is implemented through adding a simple equation to the model. According to Equation 130, the allowed 
GHGE are limited to a given share of those emitted within the base solution: 
Equation 130: Cap on GHGE from agricultural production 
 Emissions Productionr r,p r,p
r EU r EU,p
Var BD specEm EmCap
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BD  =   Production of product p in region r in the base solution [1000 t] 
 r,pspecEm  =   Specific GHGE of product p in region r [t CO2-eq t
-1] 
 EmCap  =   GHGE cap as a percentage of the GHGE in the base solution [%] 
Effects of emission trading scheme 
A cap on the EU’s agricultural GHGE can be a strong driver to reduce domestic GHGE – apparently to the 
extent emission allowances are reduced. Especially high-emission products come under pressure this 
way. There is, however, a danger of emission leakage in the form increased imports of these GHGE-
intense products, while their domestic production is reduced. 
Figure 27 shows the scenario results for a reduction in GHGE allowances for the EU’s agricultural 
production. To reach a GHGE reduction of 30 %, a large decline in the production of bovine meat of 44 % 
is observed. Demand, however, declines only by about 25 %, with the difference being compensated 
through higher imports – a fivefold increase on a low absolute level. The production of pig meat is 
reduced by 21 % and the demand by 15 %, again with the difference being compensated via the trade 
balance – an 88 % export drop. Less pressure is put on poultry meat, leading only to an 8 % reduction in 
production and 5 % in demand. Overall meat demand is only reduced by 15 %, while production is 
reduced by 23 %. The remainder is balanced through higher net-imports. 





Figure 27: Effects of GHGE cap on agricultural production 
The lower feed demand drives the reduction in cereal production of 25 % when GHGE allowances are 
reduced by 30 %. While exports decrease by about 29 %, demand is only reduced by 6 %. Instead – and 
to maintain the protein intake – more protein-rich crops are consumed. The vastly increased demand for 
pulses is reflected in a 69 % production increase. The production and consumption of soybeans are even 




increased by 2,300 and 3,200 %; on a very low absolute level though. Sugar beet production remains 
largely constant. The shift from high-yielding cereals to rather low-yielding pulses and soybeans is also 
visible in Figure 27. 
At the 30 % GHGE reduction level, the food intake is not dramatically altered, in part due to 
compensations via trade. Overall meat intake declines by 15 %, that of milk by 9 %. 
The production of traditional biofuels becomes less attractive, especially for bioethanol, because they are 
a less attractive product than others when GHGE are contracted. But because much fewer roughage 
feeds are demanded through the significantly reduced production of bovine meat and milk, biomethane 
production increases substantially. This leads to more than a tripling of the bioenergy production in 
energy terms at the 30 % GHGE reduction level. 
But despite the increased biofuel production with the associated GHG mitigation and the reduction of 
GHGE allowances for the domestic agricultural production, total GHGE increase. Much of the domestic 
production reduction is offset by increased imports, which also leads to higher production in the rest of 
the world – especially for GHGE-intense livestock products and oil crops. With 4.4 %, agricultural GHGE 
in the rest of the world increase more than they are reduced in the EU in absolute terms. This way, global 
agricultural GHGE increase by 1.5 %. But even when accounting for additional GHG mitigation through 
the increased biofuel production, a global 1.4 % increase is the result. 
4.4.2 Scenario 4.2: Combined GHGE-cap on agricultural production and 
net-imports 
Implementation of emission trading scheme 
The GHGE-cap limits the sum of GHGE from the EU’s agricultural production and those from trade within 
scenario 4.2. According to the national treatment clauses of trade agreements, foreign importers need to 
be treated like domestic producers. Furthermore, regulation may only be introduced based on a product’s 
characteristics, not a process’. Although the latter rule is probably complied with, the former might be 
violated in this scenario. An exemption for exporters from regulation that importers have to follow is 
likely against WTO rules. Therefore, this scenario only serves the purpose of comparison to scenario 4.1. 
It includes imports into the cap, while exports are relieved and exempt from the domestic emission 
regulation. The cap is implemented through adding Equation 131 to the model. The allowed GHGE are 
limited to a given share of those emitted within the base solution: 
Equation 131: Cap on GHGE from agricultural production and imports 
 
Emissions Trade Trade
r r,r,p r,r,p r,p
Net exportr EU,p r EU r EU
r,p
Pr oduction Net export
r,p r,p p
r EU,p
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BD   =   Net-export of product p in region r in the base solution [1000 t] 
 r,pspecEm  =   Specific GHGE of product p in region r [t CO2-eq t
-1] 
 EmCap  =   GHGE cap as a percentage of the GHGE in the base solution [%] 




Effects of emission trading scheme 
A cap on the combined GHGE from the EU’s agricultural and on net-imports might prevent emission 
leakage, but also leaves the model more freedom. Less direct pressure to reduce domestic agricultural 
GHGE is hence applied. Figure 28 shows the scenario results for a reduction in GHGE allowances for the 
EU’s agricultural production and net-imports. 
In order to reach a GHGE reduction of 30 %, a decline in the production of bovine meat of only 8 % is 
observed, while demand declines by 40 %. The EU turns from importing small amounts of bovine meat to 
exporting substantial ones. The production of pig meat is reduced by 6 % and the demand by 11 %, 
leaving room for a 47 % export increase. The production of poultry meat is only reduced by 2.5 %. 
Together with a 9 % demand reduction, exports are allowed to increase more than threefold on a low 
absolute level. Overall meat demand is reduced by 18 %, while production is reduced only by 6 %. The 
remainder is balanced through higher exports. 
While crop trade is hardly affected by the ETS in this scenario for a 30 % GHGE cap, the lower feed 
demand leads to a decline in cereal production by 9 % at that level. Food cereal demand is hardly 
affected. To compensate for the lower protein intakes from the lower meat intake, more pulses and 
soybeans are produced. The production of pulses increases only slightly, while imports double. Soybean 
production increases by 2,800 % and demand by 1,400 %; both on a very low absolute level. Sugar beet 
production decreases slightly by 8 % as bioethanol production goes down. 
Even at the 30 % GHGE reduction level, the food intake is hardly altered compared to the base solution. 
But with a decline in overall meat intake of 18 %, the reaction is somewhat stronger than in the scenario 
in which only the EU’s production is limited (cf. scenario 4.1). With -1 %, the decline in cereal and milk 
intake is negligible. 
Because only the sum of the GHGE allowances for the domestic production and the net-imports is limited, 
the production needs not necessarily decline as much as in scenario 4.1. In this situation, it seems 
favorable not to limit domestic production as much, but raise exports which are exempt from the GHGE 
cap. The consumption of GHGE-intense products is, therefore, lower compared to scenario 4.1. Lower 
imports are also demanded when GHGE allowances are shifted from imports to domestic production. 
The production of biofuels becomes less attractive when GHGE allowances are reduced; especially for 
bioethanol. But because fewer roughage feeds are demanded through the reduced production of bovine 
meat and milk, biomethane production increases and offsets the reduced production of bioethanol. As the 
biodiesel production increases only slightly, the total biofuel production is increased by around a quarter 
in energy terms at the 30 % GHGE reduction level. 
But despite the increased biofuel production with the associated GHG mitigation and the reduction of 
GHGE allowances for the domestic agricultural production, global GHGE increase slightly. The EU’s 
domestic production is not reduced as much as the GHGE cap indicates. Net-imports to the EU are 
reduced leaving more crops and livestock products in the rest of the world. The abundance of cops leads 
to slightly higher livestock production and consumption there. Additionally, the production of the 
relatively GHGE-intense oil crops is increased outside the EU at the expense of cereals. Agricultural 
GHGE, therefore, increase in the rest of the world by 1.9 % - this is more than those reduced in the EU 
through the ETS. The result is a 1.0 % increase of GHGE from global agriculture. When the mitigation 
through the increased biofuel production is taken into account, GHGE are still 1.0 % higher globally. 





Figure 28: Effects of combined GHGE cap on agricultural production and imports 
Adapting the setup of the ETS in this probably WTO-rules-violating way brings a small advantage in 
terms of GHG mitigation compared to the more realistic setup in scenario 4.1. The result is however 
similarly an increase of global GHGE through an increased agricultural production outside the EU. 
Because exports are supported, meat consumption declines stronger in the EU in this scenario. Higher 
consumption and waste in the rest of the world compensates this though. 




4.4.3 Scenario 4.3: GHGE-cap on agricultural production and generation 
of allowances through producing biofuels 
Implementation of emission trading scheme 
The GHGE-cap limits GHGE from the EU’s agricultural production while new allowances are created 
through the production of biofuels to the extent of GHG mitigated by them. It is implemented through 
adding Equation 132 to the model. The allowed GHGE are limited to a given share of those emitted within 
the base solution: 
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Effects of emission trading scheme 
A cap on the GHGE from the EU’s agricultural production with the possibility to create new allowances is a 
strong incentive to increase biofuel production and leave the agricultural production and food demand 
largely unaltered. Figure 29 shows the scenario results for this scenario. 
At the 30 % cap level, a decline in the production of bovine meat of 15 % is observed, while demand 
declines by 7 %. The difference is enabled through a 2.5-fold imports increase – at a low absolute level. 
The production of pig meat is reduced by 4.4 % and the demand by 2.4 % so that exports drop by 30 %. 
Production of and demand for poultry meat are only reduced by 2 % and 1 % so that the already low 
imports are roughly halved. Overall meat demand is reduced by less than 3 %, while production is 
reduced by over 6 %. The remainder is balanced through lower exports. 
At the 30 % GHGE cap level, cereal food demand remains almost constant (-1 %), feed demand 
decreases by 13 % and exports drop by 25 %. Still, the production is increased by 24 %, because of a 
much higher use for biofuels. Simultaneously sugar beet production declines by 10 %. To compensate for 
the slightly lower protein intakes from meat intake, more oil crops are consumed. The consumption of 
pulses is increased by 12 % and that of soybeans nine fold. The production of these products can even be 
allowed to decrease because their use for feed is reduced substantially. At the 30 % cap-level, the food 
intake remains almost unaltered as compared to the base solution. The difference is the smallest 
amongst the ETS-scenarios. 





Figure 29: Effects of individual GHGE caps on agricultural production and imports 
The production of biofuels becomes very attractive in this scenario because the use of by-products as 
feed is highly incentivized. Apart from a moderately reduced bovine meat production, agricultural 
production can remain largely unchanged. The GHGE reduction is almost entirely achieved through a 
higher biofuel production – a six fold increase in terms of energy at the 30 % GHGE reduction level. The 
bulk of this is reached by a higher bioethanol production from cereals and sugar beets. 




But because the EU increases their imports of meat, oil crops, and plant oil, the rest of the world 
increases their production and hence GHGE. A 2.6 % increase of agricultural GHGE there offsets the 
savings in the EU and a global increase of 1.8 % in agricultural GHGE is the result. Considering, however, 
the higher biofuel production and therefore GHG mitigation, the global GHGE remain almost constant with 
a 0.4 % increase (measured at global agricultural GHGE). 
4.4.4 Scenario 4.4: GHGE-cap on agricultural production and imports and 
generation of allowances through producing biofuels 
Implementation of emission trading scheme 
The GHGE-cap limits the sum of GHGE from the EU’s agricultural production and those from net-imports 
like within scenario 4.2. But as in scenario 4.3, new allowances are created through the production of 
biofuels to the extent of GHGE mitigated by them. This setup is implemented through adding 
Equation 133 to the model. It is probably not in line with WTO rules but serves the purpose of 
comparison to the reference ETS including only the domestic production. The allowed GHGE are limited to 
a given share of those emitted within the base solution: 
Equation 133: Cap on agricultural GHGE  
 
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=   Production of biofuel product bfp in region r in the base solution (FAO base data)  
      [1000 t] 
Effects of emission trading scheme 
A cap on the combined GHGE from the EU’s agricultural production and on imports puts less direct 
pressure to reduce domestic agricultural GHGE. Allowances issued because of historical imports might be 
used in favor of a higher domestic production. A domestic GHGE reduction might, therefore, be harder to 
achieve analogously to scenario 4.2. Issuing additional emission allowances for produced biofuels might 
be an incentive to increase biofuel production and simultaneously reach specific GHG mitigation targets 
with fewer modifications to the agricultural sector. Figure 30 shows the respective scenario results. 
At the 30 % cap level, a decline in the production of bovine meat of 9 % is observed, while demand 
declines by 31 %. This leaves room for the EU to turn from importing rather small amounts of bovine 
meat to exporting ten times that. The production of and demand for pig meat are reduced by 4 % and 
7 %. With 27 %, exports increase substantially. The production of poultry meat is only reduced by 2 %, 
and together with a 6 % demand reduction, exports are allowed to more than double on a low level. 
Overall meat demand is reduced by 13 %, while production is reduced by less than 5 %. The remainder 
is balanced through higher exports. 
For a 30 % GHGE cap, cereal production and food demand remain steady despite a 10 % lower feed 
cereal demand. Because exports also decline by 7 %, cereal use in biofuel production is allowed to 
increase substantially. To replace livestock-based protein with plant-based protein, production and 




demand for soybeans increase by 1,900 % and 1,600 % on a low absolute level. Soybean feed use 
declines by about half at that level. Production and demand for pulses do not change to a great extent. 
Sugar beet production increases by two-thirds to increase bioethanol production. 
At the 30 %, cap-level overall meat intake decreases by 13 % and that of oil crops doubles due to the 
higher soybean consumption. The demands for all other food products remain largely unchanged 
compared to the base solution. 
Apart from ruminant meat, demand and production of most products are hardly affected by the ETS. The 
GHGE cap is mostly fulfilled through a reduced ruminant meat production, through increasing cap-exempt 
exports of meat, and the production of large amounts of GHG mitigating biofuels. There is a strong 
incentive especially to increase bioethanol production and use the co-products as feeds. This shift 
towards feeding more biofuel co-products and saving feed cereals is, however, a smaller contributor to 
reaching the emission cap than the biofuel’s GHG mitigation. In terms of energy, biofuel production is 
increased threefold, mostly with bioethanol from sugar beets. This is the main driver to meeting the 
emission cap. 
Because GHGE allowances for the domestic production and the net-imports are limited together, there is 
large space for emission leakage (cf. scenario 4.2). The higher EU meat exports lead to a slightly higher 
demand in the rest of the world (+1.4 %) with an almost steady production there. But since the demand 
for oil crops, plant oil, and pulses increases in the EU - in part due to the incentive to produce more 
biofuels -, their production in the rest of the world increases. This leads to an increase of agricultural 
GHGE of almost 1.6 % in the rest of the world. In total, global GHGE in agriculture increase in this 
scenario by 1.0 %, because of the GHG reduction in the EU. But when subtracting GHG mitigation 
through biofuels, GHGE increase by only around 0.4 % at the 30 % cap-level. 





Figure 30: Effects of GHGE cap on agricultural production and imports with biofuels generating of allowances 
4.4.5 Discussion on ETS 
In theory, an emission trading system is an effective instrument to reduce GHGE at the lowest costs 
possible. In practice, it would face significant obstacles if it were to be introduced in agriculture, due to 
this sectors vast number of emitters and the difficulties in measuring GHGE and allocating them to 
certain activities. An ETS would also be hindered by high transaction costs and distributional factors, that 
could spark resistance from small-scale farmers whose income would be affected more than that of large 
ones (Grosjean et al., 2016). This could promote inequality and eventually market concentration. 




Additionally, the scenario results indicate ineffectiveness due to different forms of product and GHGE 
leakage that offset the GHG mitigation reached after implementing a GHGE cap in the EU’s agriculture: 
 If trade with the EU is not included in the ETS, as is in accordance with WTO rules, GHGE from the 
EU’s agriculture decline alongside the production. However, net-imports increase and production is 
relocated partly to places outside the EU; especially for ruminant livestock. Roughly a third of the 
total meat production decline is offset this way. This shift of production towards regions with lower 
efficiencies leads to even higher global GHGE. 
 If trade with the EU is included in the ETS (and net-exports are exempt from the cap), which is 
probably not in accordance with WTO rules, net-exports of livestock products increase significantly. 
The production of GHGE-intense products, especially ruminant meat, decreases to a far lesser 
extent than without an inclusion of trade into the ETS. Agricultural production is less affected in 
these scenarios, and the GHG reduction target for the EU is therefore mostly calculatory. With the 
increasing exports, the demand for meat increases outside the EU as production remains largely 
unchanged there. Through a slight GHGE increase outside the EU and reaching the EU’s GHGE cap 
only partially, global GHGE increase minimally. 
But if incentives for the production of biofuels are included in the ETS, the chance to reduce global 
agricultural GHGE might be increased. A creation of new emission allowances according to the amount of 
GHG mitigated with biofuels would strongly incentivize a shift from crops to biofuel co-products for 
feeding livestock. But because the production of biofuel raw materials is also incentivized outside the EU, 
global GHGE from agriculture are likely to increase. This increase might however almost be offset when 
taking the GHG mitigation from the biofuels into account. 
An ETS might also have an influence on the consumption of meat. There is a strong incentive to reduce 
the production of GHG-intense products, which can only partially be balanced by imports. Meat 
consumption, therefore, declines by around 15 % at a 70 % GHGE cap within the EU. The ETS can hence 
promote healthier diets in the EU to some degree. 
Ultimately, the introduction of an ETS in agriculture seems rather unfavorable, because monitoring costs 
could be very high, the farmer’s income distribution could be affected adversely, and the obtained GHG 
mitigation might well be minimal or even negative. Trade is likely to overcompensate the EU’s GHG 
mitigation as the production of GHGE-intense products is increased in the rest of the world.  
Furthermore, it is unclear whether existing ETS have been successful under more favorable conditions. 
Although the GHG mitigations achieved were very noteworthy, 1.58 % a-1 on average, the periods are 
too short to analyze them consistently. An isolation of the effects of the ETS is also difficult because i.e. 
other climate protection policies are in place simultaneously. (Villoria-Sáez et al., 2016) 
 




5 Summary and conclusion 
Agriculture is responsible for large parts of global GHGE, with livestock contributing the greatest share: 
GHGE from enteric fermentation, manure management, feed production and deforestation amount to 
roughly 18 % of all global GHGE and therefore more than all of transportation. Livestock-based foods are 
thus associated to higher GHGE than plant-based foods. Additionally, they are harmful to health when 
consumed in excess – especially red meat. However, people in the developed world consume more 
livestock products than advised by official dietary recommendations, and hence cause severe health and 
climate burdens. 
The focus of this work lies in determining the potential to reduce agricultural GHGE when healthy diets 
with lower meat intakes were adopted in the EU. It is also examined how much feed crops and pastures 
would become available for the production of biofuels as livestock production is reduced. The additional 
GHG mitigating effects from displacing fossil fuels with these biofuels is also analyzed. This effect of 
lowered GHGE from less livestock and less fossil fuel burn can be denounced the “double dividend of 
healthy diets” and is quantified herein. Policy instruments that could incentivize such a behavioral change 
are also examined. 
According to the WHO, healthy diets contain minimum amounts fruits and vegetables, optimal amounts of 
dairy products, maximum amounts of sugar and fat, as well as an optimal bandwidth for protein. While 
these rules provide a comprehensive framework, they leave large freedoms to build a healthy diet. In 
most countries, for instance, dietary recommendations do not contain certain amounts of meat. 
Therefore, the level of meat intake is varied herein to assess its effect on GHGE and biofuel production 
under otherwise healthy diets. 
When meat consumption is roughly halved to 100 g d-1 capita-1 in the EU, which is still more than the 
upper limit of 86 g d-1 recommended in Germany, agricultural GHGE could be reduced by a quarter and 
biofuel production could increase eightfold. These biofuels could then additionally reduce 15 % of GHGE 
in the EU’s transportation sector. Additionally restricting calories to combat obesity or a reduced 
consumption of ruminant meat to abate its specific health and climate impacts would increase these 
potentials. Stronger impacts could be attained if meat consumption was lowered further. But while these 
technical potentials are substantial, the political instruments that could favor such a shift towards more 
sustainable consumption and production patterns often lack effectiveness. 
For instance, the ability to reduce meat consumption agricultural GHGE via a GHGE-targeted taxation of 
food products is limited. The reason is a minor change of customer costs at appropriate tax levels and a 
very low price elasticity of demand in the EU’s food sector. Additionally, about two-thirds of the already 
moderate reduction in meat demand are compensated through higher exports. Only one-third of the 
demand reduction is met by a lowered production and hence lowered GHGE. Moreover, since the biofuel 
production is not incentivized to be ramped up by the tax, the overall effects of the tax regarding GHGE 
in the EU are almost negligible. However, the GHGE leakage is somewhat mitigated, because GHG-
intense production shifts from outside to inside the EU, and hence from less to more efficient agricultural 
production systems. 
In case the GHGE tax is redistributed to biofuel producers as a subsidy according to the GHG mitigation 
they provide, a substantial shift biofuel in production could be achieved. It would be a strong incentive to 
produce biofuels in the EU that could fully offset its agricultural GHGE. Agricultural production in the EU 
would not change dramatically, and even meat production would remain largely constant because the 
large amounts of biofuel co-products generated in this case could replace much of the feed crops. Such a 
redistribution scheme is however also a powerful incentive to import agricultural goods into the EU. 
Agricultural production outside the EU is therefore increased and intensified. Moreover, because it is in 
many cases less (GHGE-) efficient, the rest of the world’s agriculture increases its GHGE more than the 




EU could decrease theirs. The overall effects of such a tax redistribution scheme might, therefore, be 
negative regarding GHGE. But the displacement of large parts of the fossil fuel imports and the expansion 
of domestic biofuel industry would remain tremendous benefits. 
Both examined tax schemes – with and without redistribution of the tax revenue – have a limited effect 
on the dietary behaviors however. The price increases are too small at reasonable tax levels to reduce 
meat consumption significantly. 
An emission trading scheme (ETS) for agriculture is another policy instrument that promises GHGE 
reduction at the lowest cost. However, apart from difficulties to include and monitor the GHGE from a 
great number of emitters of various sizes, it bears a risk of ineffectiveness through emission leakage. 
Because if imports are exempt from the ETS, agricultural GHGE will decline according to the emission 
cap. But imports will increase to maintain consumption levels. Agricultural production, therefore, 
increases outside the EU leading to higher total GHGE due to the lower efficiency in most other parts of 
the world. 
If net-imports are however included in the ETS, exports will increase, and production will mostly remain 
at observed levels. Global agricultural GHGE are likely even to increase slightly. Furthermore, such a 
scheme would probably not be in accordance with international trade rules as they might pose an illegal 
export subsidy. 
Only the generation of emission allowances for the production of bioenergy (herein: biofuels) might lead 
to a meaningful shift in production. They would be a powerful incentive to use bioenergy co-products as 
livestock feed. But this would also incentivize an intensification of crop production around the world 
leading to increased agricultural GHGE. Global GHGE are like not to be reduced but to stay mostly stable 
with such a system. However, if no emission allowances are created for the production of bioenergy, 
emission leakage is likely to overcompensate any GHGE reductions achieved in the EU. 
An ETS might have the ability to slightly decrease meat consumption and thereby lead to somewhat 
healthier diets. With a smaller allowed domestic meat production at a certain level of the GHGE cap, 
domestic meat consumption is however partially upheld by increasing imports. 
Essentially, the large potentials of healthy diets and low meat consumption regarding GHG reduction are 
hard to achieve with the preferred economic instruments of taxation or externality trading. Only a clear 
incentive to increase externality reducing measures – herein: an increased biofuel production – may be a 
strong enough impulse to change production patterns. However, a shift from feeding crops to feeding 
protein-rich biofuel co-products to livestock seems to be the major advantage in that case. GHG 
mitigation can then be obtained in the transport sector while not having to reduce livestock production 
too much. But even if a reduced livestock production was achieved in the EU, the elasticity of demand is 
so low for meat there, that imports are likely to increase as would the production in the rest of the world. 
This leakage into less efficient agricultural systems might well lead to higher global GHGE. The presented 
leakage effects might additionally be very conservative, considering a growing world population and 
increasing incomes in emerging markets. 
Only a parallel reduction of demand and production of GHG-intense products may have a substantial 
effect on agricultural GHGE. The former might be attained by consumer information and higher prices to 
a limited degree. The latter is even harder to realize in a market economy with private ownership of the 
means of production and mostly free trade. A global, high taxation of livestock products and/or 
obligations to reduce GHGE via a global ETS in agriculture might have a meaningful effect. The 
implementation of trade barriers preventing emission leakage might be needed if negative incentives are 
not implemented globally. This might, however, be against trade rules. Hardline approaches like rationing 
of meat are probably unfeasible undertakings in a democracy. 
Similar GHG reductions as achievable through less meat consumption and production might be more 
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WTO World Trade Organization of the United Nations 
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Annex 1 
Base Solution 
This section contains the tables with the assumptions for the base quantities, base prices and base areas for the various products for all considered countries or 
regions. Indexes in some cells indicate certain properties of the shown value. These are: 
#
: The z-value includes a correction factor greater than five percent of the production or the supply to ensure the identity of supply and demand. This is 
mostly the case when the production and/or the supply is/are rather low. Inadequacies in the base data are offset this way. 
§: Import prices were used to obtain the base price 
*: The production quantities for a crop or aggregated crop group differ between the crop database and the FBS of the FAO by more than five percent. The 
cultivated areas from the crop database were therefore altered proportionally with the FBS as the decisive reference. This occurs mostly where the 
production is rather low. 
Note that the total supply is calculated by subtracting the net-export from the production and adding the z-value. The z-value is an external parameter and the 
sum of the stock variation (positive stock variation denotes dissolving of stock) and a factor correcting discrepancies in the data. 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 850.2 -91.0 -28.4 180.6 665.4 6.0 0.0 3.6 3.3 175.2 176.6 
Corn 2071.2 -100.6 -110.0 517.6 1339.8 120.0 0.0 0.4 3.7 198.5 192.3 
Rice (milled eq.) 0.0 -35.6 0.2 34.8 0.0 0.0 1.0 - 0.0 §1328.7 0.0 
Wheat 1582.4 120.8 -201.6 686.6 436.8 58.0 0.0 3.5 1.9 208.7 301.2 
Other cereals 896.2 -37.2 -16.8 121.4 723.8 0.0 9.6 2.4 4.4 177.4 158.7 
Rapeseed 168.4 -191.6 -2.4 352.0 0.4 0.0 0.0 0.0 1.5 460.6 53.8 
Soybean 76.0 -59.0 0.2 52.0 80.0 0.0 0.0 4.2 0.0 415.0 27.3 
Other annual oil crops 87.0 -45.0 -3.0 18.0 13.8 0.0 0.0 0.0 0.0 1116.7 52.7 
Other perennial oil crops 0.0 -11.4 0.0 11.4 0.0 0.0 0.0 - 0.0 §1723.7 0.0 
Pulses 61.4 -3.4 -0.6 6.4 51.8 0.0 0.0 5.5 4.0 697.2 26.7 
Starchy roots 727.2 -55.8 -29.6 538.4 13.2 0.0 97.0 7.4 6.8 193.4 22.5 
Tree nuts 13.4 -41.2 -0.2 53.4 0.0 0.0 0.0 0.0 1.8 3891.3 4.4 
Vegetables 605.8 -371.6 3.4 860.4 0.0 0.0 0.0 0.0 12.3 560.3 15.6 
Fruits 1118.2 -575.2 -4.0 1556.4 0.0 0.0 0.0 0.0 7.9 963.2 *66.4 
Sugar beets 3083.6 173.4 0.4 2780.6 0.0 130.0 0.0 0.0 0.0 37.7 44.1 
















Rapeseed oil 138.6 -111.2 -10.0 77.5 0.0 162.3 0.0 0.0 0.0 1107.1 - 
Soybean oil 7.0 -27.4 0.2 18.8 1.6 13.5 0.7 0.0 0.0 1055.8 - 
Palm oil 0.0 -68.0 -0.4 7.6 0.0 0.0 60.0 - 0.0 888.4 - 
Other annual oil 47.4 -105.8 0.8 63.4 0.0 13.5 73.1 0.0 2.6 1162.6 - 
Other perennial oil 0.0 -16.6 0.4 16.4 0.0 0.0 0.6 - 0.0 2300.0 - 
Sugar 452.4 -97.2 -134.8 346.0 3.0 0.0 65.0 0.0 0.0 1339.3 - 
Bovine meat 223.4 76.8 0.2 146.8 0.0 0.0 0.0 0.0 0.000 4428.0 - 
Mutton /goat meat 7.0 -2.2 0.0 9.2 0.0 0.0 0.0 0.0 0.000 5477.0 - 
Pork meat 671.4 88.0 0.4 583.8 0.0 0.0 0.0 0.0 0.000 1984.0 - 
Poultry meat 129.2 -31.6 0.4 161.2 0.0 0.0 0.0 0.0 0.0 2444.0 - 
Eggs 96.2 -23.4 0.0 114.8 0.0 0.0 0.0 4.990 0.000 2740.0 - 
Milk 3354.8 665.2 -102.4 2060.4 448.2 0.0 43.8 0.0 1.345  475.0 - 
Bioethanol 69.9 - - - - - - - - 622.9 - 
Biodiesel 182.7 - - - - - - - - 1288.0 - 
Sources: (EBB, 2014); (Eurostat, 2014a); (Eurostat, 2014b); (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011);  
 (F.O. Lichts a, 2011) (F.O. Lichts b, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011);  
 (OWM f, 2011); (OWM g, 2011) 
Note: Additional 81.1 kt of biodiesel from residues 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 373.8 -773.4 0.6 312.8 806.8 0.0 0.8 1.4 1.9 198.9 48.5 
Corn 794.4 -713.8 -18.2 23.0 925.0 0.0 514.0 2.6 0.5 §200.6 65.3 
Rice (milled eq.) 0.0 -154.2 -2.8 93.8 56.6 0.0 0.2 - 0.5 2087.1 0.0 
Wheat 1775.0 -1797.6 10.2 1687.6 1432.4 233.9 162.1 2.1 0.8 226.0 204.7 
Other cereals 70.6 -285.2 -1.0 8.6 343.0 0.0 0.0 4.2 0.1 176.2 12.0 
Rapeseed 42.6 -1435.0 0.2 1007.2 370.4 0.0 0.0 0.0 6.8 242.5 10.3 
Soybean 0.0 -526.8 0.6 289.4 235.8 0.0 0.0 - 0.4 §1326.0 0.0 
Other annual oil crops 8.2 -416.4 #0.8 2.0 48.8 0.0 26.0 29.3 0.0 §542.8 12.3 
Other perennial oil crops 0.0 -39.4 4.0 40.8 0.0 0.0 0.0 - 0.0 §1186.0 0.0 
Pulses 6.8 -93.8 #4.2 24.8 79.0 0.0 0.0 14.7 0.0 §528.1 1.5 
Starchy roots 3402.8 792.2 -3.6 983.4 1310.0 0.0 81.2 2.0 6.3 129.3 73.7 
Tree nuts 0.2 -70.2 0.0 69.4 0.0 0.0 0.0 0.0 1.4 §5403.6 *0.1 
Vegetables 2371.4 567.0 6.4 1375.4 234.8 0.0 0.0 0.0 11.1 878.0 *72.1 
Fruits 629.6 -361.6 10.4 949.0 6.6 0.0 0.0 0.0 4.6 990.2 20.2 
Sugar beets 5104.2 -23.6 38.0 5096.0 0.0 0.0 50.0 0.0 0.4 42.9 66.2 
















Rapeseed oil 415.2 70.4 2.2 33.6 0.0 274.5 38.9 0.0 0.0 1107.1 - 
Soybean oil 52.4 -51.2 0.2 46.8 26.0 0.0 31.0 0.0 0.0 1055.8 - 
Palm oil 0.0 -289.2 #-64.8 56.4 0.0 0.0 168.0 - 0.0 888.4 - 
Other annual oil 160.0 -157.2 2.8 104.0 0.0 0.0 216.0 0.0 0.0 1162.6 - 
Other perennial oil 0.4 -39.4 #0.2 34.4 0.0 0.0 5.6 0.0 0.0 2300.0 - 
Sugar 878.2 164.4 -98.8 609.8 0.0 0.0 5.0 0.0 0.0 1116.1 - 
Bovine meat 277.8 77.6 0.0 200.2 0.0 0.0 0.0 0.0 0.0 4841.0 - 
Mutton /goat meat 1.6 -14.0 0.0 15.6 0.0 0.0 0.0 0.0 0.0 7004.0 - 
Pork meat 1086.2 713.6 0.0 372.4 0.0 0.0 0.0 0.0 0.0 1854.0 - 
Poultry meat 479.4 228.6 0.2 250.6 0.0 0.0 0.0 0.0 0.0 2258.0 - 
Eggs 161.4 10.0 0.0 130.2 0.0 0.0 0.0 10.4 2.6 1025.0 - 
Milk 3216.4 -7 198.6 2890.2 313.2 0.0 218.8 0.0 0.0  408.0 - 
Bioethanol 70.8 - - - - - - - - 622.9 - 
Biodiesel 264.9 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 91.5 kt of biodiesel from residues; Prices for bovine, mutton/goat and poultry meat taken from France 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 739.4 372.2 -0.2 156.0 136.4 0.0 19.2 5.4 4.3 177.1 218.5 
Corn 1445.6 407.6 152.8 325.4 445.2 0.0 241.6 1.2 13.6 202.1 309.0 
Rice (milled eq.) 30.4 5.2 0.6 19.2 3.6 0.0 0.6 4.6 3.9 539.8 8.3 
Wheat 3910.6 1741.8 -6.8 971.6 618.4 0.0 30.8 6.2 13.9 198.2 1144.5 
Other cereals 81.8 7.6 4.4 11.8 58.6 0.0 0.0 9.0 1.0 186.1 42.6 
Rapeseed 326.0 295.4 1.2 21.2 0.0 0.0 0.0 0.6 27.0 414.5 138.6 
Soybean 0.6 -4.8 -0.8 4.6 0.0 0.0 0.0 0.0 0.0 474.4 0.4 
Other annual oil crops 1256.6 669.0 13.0 19.0 102.4 0.0 0.0 1.8 3.1 370.8 724.3 
Other perennial oil crops 0.0 -21.2 -0.2 20.0 0.0 0.0 0.0 - 4.8 §1930.0 0.0 
Pulses 9.6 -20.2 #-0.8 19.0 9.0 0.0 0.0 0.0 3.4 886.1 7.6 
Starchy roots 273.4 -69.6 0.2 256.8 16.8 0.0 15.4 9.1 8.5 325.2 17.6 
Tree nuts 3.0 9.4 #14.2 7.8 0.0 0.0 0.0 0.0 0.0 1110.3 *9.0 
Vegetables 540.8 -147.8 1.6 564.2 74.0 0.0 0.0 0.0 7.5 493.6 *36.2 
Fruits 439.4 -167.0 -0.4 586.8 0.0 0.0 0.0 0.0 3.2 448.9 163.4 
Sugar beets 3.2 0.0 0.6 3.8 0.0 0.0 0.0 0.0 0.0 37.5 0.3 
















Rapeseed oil 7.8 1.2 0.0 0.0 0.0 3.1 3.5 - 0.0 1107.1 - 
Soybean oil 0.8 -12.6 #-0.2 13.2 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -25.4 0.6 0.0 0.0 0.0 26.0 - 0.0 888.4 - 
Other annual oil 169.6 38.0 7.2 80.6 0.0 15.7 42.5 - 0.0 1047.4 - 
Other perennial oil 0.0 7.0 #8.2 1.2 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 1.2 -187.8 26.8 212.8 1.0 0.0 2.0 0.0 0.0 441.9 - 
Bovine meat 21.0 -15.4 0.4 36.8 0.0 0.0 0.0 0.0 0.0 3005.0 - 
Mutton /goat meat 18.4 4.4 0.0 14.0 0.0 0.0 0.0 0.0 0.0 5148.0 - 
Pork meat 73.4 -109.2 -0.4 182.2 0.0 0.0 0.0 0.0 0.0 2571.0 - 
Poultry meat 113.2 -38.6 -0.4 151.4 0.0 0.0 0.0 0.0 0.0 1859.0 - 
Eggs 89.2 8.8 0.0 74.6 0.0 0.0 0.0 5.8 0.7 1775.0 - 
Milk 1289.0 -37.2 0.0 1057.4 240.8 0.0 12.0 0.0 1.2  396.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 18.1 - - - - - - - - 1288.0 - 
Sources: (ESDB, 2007); (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); 
 (OWM b, 2011); (OWM d, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 2.1 kt of biodiesel from residues; Price for mutton/goat meat taken from Romania 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 222.8 -22.2 0.4 75.6 155.2 0.0 0.0 4.2 2.1 220.7 57.0 
Corn 1983.0 119.2 0.4 127.8 1685.4 0.0 0.0 0.3 2.5 191.6 300.3 
Rice (milled eq.) 0.0 -11.2 -0.2 11.0 0.0 0.0 0.0 - 0.0 §998.9 0.0 
Wheat 813.8 169.4 50.0 445.6 172.0 0.0 0.0 5.0 5.2 227.4 166.0 
Other cereals 87.8 -7.4 -0.8 12.2 76.8 0.0 0.0 4.8 1.3 218.2 30.8 
Rapeseed 52.8 29.6 6.2 28.4 0.0 0.0 0.0 0.0 3.4 449.1 19.6 
Soybean 123.0 20.4 13.0 103.8 4.6 0.0 0.0 1.5 4.7 446.3 48.4 
Other annual oil crops 90.4 26.2 0.8 4.4 1.6 0.0 1.8 0.0 3.1 441.0 30.7 
Other perennial oil crops 34.6 -2.2 0.0 23.8 0.0 0.0 0.0 0.0 0.0 1434.8 15.8 
Pulses 5.4 -6.0 -0.2 4.8 6.4 0.0 0.0 0.0 0.0 802.7 3.4 
Starchy roots 233.8 -45.6 0.2 247.0 5.2 0.0 2.6 7.8 2.4 283.2 13.6 
Tree nuts 9.8 -8.2 0.4 18.4 0.0 0.0 0.0 0.0 0.0 2464.8 8.4 
Vegetables 257.0 -151.0 -0.8 380.0 11.4 0.0 0.0 0.0 3.9 586.8 14.5 
Fruits 428.6 -162.6 -0.6 560.4 0.0 0.0 0.0 0.0 5.1 1124.0 69.0 
Sugar beets 1297.4 -260.4 24.6 1580.0 2.4 0.0 0.0 0.0 0.0 47.0 25.0 
















Rapeseed oil 10.6 -1.6 0.0 0.0 0.0 1.9 10.3 - 0.0 1107.1 - 
Soybean oil 18.6 1.6 0.0 12.8 0.0 0.0 4.2 - 0.0 1055.8 - 
Palm oil 0.0 -13.6 2.0 10.6 0.0 0.0 5.0 - 0.0 888.4 - 
Other annual oil 25.8 -26.0 1.0 22.2 0.0 5.6 25.0 - 0.0 1047.4 - 
Other perennial oil 2.8 -4.0 #-0.6 4.2 0.0 0.0 2.0 - 0.0 3083.3 - 
Sugar 229.8 70.0 11.2 171.0 0.0 0.0 0.0 0.0 0.0 449.2 - 
Bovine meat 36.0 -5.4 -0.6 40.8 0.0 0.0 0.0 0.0 0.0 4783.0 - 
Mutton /goat meat 2.6 -1.8 -0.2 4.2 0.0 0.0 0.0 0.0 0.0 3436.0 - 
Pork meat 124.2 -59.6 0.2 184.0 0.0 0.0 0.0 0.0 0.0  264.0 - 
Poultry meat 36.8 -5.6 -0.4 42.0 0.0 0.0 0.0 0.0 0.0  617.0 - 
Eggs 45.8 -2.2 0.2 45.4 0.0 0.0 0.0 6.1 0.0 2335.0 - 
Milk 831.4 -133.0 -0.2 942.6 10.4 0.0 2.4 0.0 0.9  447.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 7.2 - - - - - - - - 1288.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011);  
 (OWM a, 2011);(OWM b, 2011); (OWM d, 2011); (OWM e, 2011) 
Note: Prices for mutton/goat, pork and poultry meat taken from NonEU-Balkans 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 37.8 -237.0 -41.2 8.0 215.2 0.0 0.0 27.5 0.0 229.1 27.9 
Corn 0.0 -181.0 -44.2 1.2 134.6 0.0 1.0 - 0.0 §268.7 0.0 
Rice (milled eq.) 0.0 -6.4 -0.2 6.2 0.0 0.0 0.0 - 0.0 §1176.2 0.0 
Wheat 14.4 -124.2 -41.0 81.4 3.0 0.0 10.4 12.5 1.0 396.0 6.9 
Other cereals 1.0 -7.0 #-0.2 0.4 5.8 0.0 0.0 60.0 12.8 494.8 *2.3 
Rapeseed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
Soybean 0.0 -0.6 0.0 0.0 0.6 0.0 0.0 - 0.0 §426.2 0.0 
Other annual oil crops 0.2 -3.0 -0.2 3.0 0.0 0.0 0.0 0.0 0.0 2830.9 *0.0 
Other perennial oil crops 14.6 -1.8 0.0 6.4 0.0 0.0 0.0 0.0 6.1 1925.5 11.4 
Pulses 1.0 -4.8 #-2.2 3.6 0.0 0.0 0.0 0.0 0.0 3168.7 1.0 
Starchy roots 117.2 62.4 -1.0 34.8 3.2 0.0 3.4 7.2 7.4 514.8 5.1 
Tree nuts 1.0 -4.8 #-0.8 5.0 0.0 0.0 0.0 0.0 0.0 3013.9 *5.8 
Vegetables 116.4 -19.8 0.8 118.6 0.8 0.0 5.6 0.0 8.8 902.2 *3.3 
Fruits 174.4 39.2 2.4 127.0 0.0 0.0 1.0 0.0 7.0 699.0 18.5 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 0.0 -3.8 0.2 2.4 0.0 1.3 0.3 - 0.0 1107.1 - 
Soybean oil 0.0 -12.4 -1.0 4.4 0.0 4.2 2.8 - 0.0 1055.8 - 
Palm oil 0.0 -1.2 0.0 0.0 0.0 1.0 0.2 - 0.0 888.4 - 
Other annual oil 0.0 -10.0 #-1.0 7.6 0.0 0.0 1.4 - 0.0 1047.4 - 
Other perennial oil 2.2 -0.8 #-0.6 2.4 0.0 0.0 0.0 - 0.0 3083.3 - 
Sugar 0.0 -26.0 2.6 27.8 0.0 0.0 1.0 - 0.0 1398.2 - 
Bovine meat 4.4 -3.6 -0.4 6.8 0.0 0.0 0.8 0.0 0.0 3978.0 - 
Mutton /goat meat 5.8 -1.8 -0.6 7.0 0.0 0.0 0.0 0.0 0.0 7254.0  
Pork meat 56.8 1.0 0.4 42.0 0.0 0.0 11.2 0.0 5.3 2159.0 - 
Poultry meat 28.0 -7.4 0.6 29.0 0.0 0.0 5.0 0.0 5.7 3407.0 - 
Eggs 9.2 -1.4 0.0 9.2 0.0 0.0 0.0 10.870 3.8 2309.0 - 
Milk 192.6 -27.8 0.2 141.6 31.0 0.0 31.0 0.0 7.7  743.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 6.3 - - - - - - - - 1062.5 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1907.8 571.4 -0.8 388.0 832.6 0.0 4.0 5.1 1.1 225.2 439.4 
Corn 792.2 239.4 44.6 36.0 532.6 5.0 0.0 1.7 1.7 213.0 109.2 
Rice (milled eq.) 0.0 -51.4 -0.2 47.0 2.6 0.0 1.6 - 0.0 §843.3 0.0 
Wheat 4400.8 1113.4 -59.4 1088.0 1560.0 85.9 254.9 4.4 1.4 213.1 828.2 
Other cereals 544.2 54.4 2.6 133.0 297.4 0.0 15.4 6.2 2.6 197.6 148.3 
Rapeseed 1081.0 315.8 64.6 781.4 26.6 0.0 0.0 0.3 2.3 471.2 358.2 
Soybean 14.0 -28.4 0.2 42.6 0.0 0.0 0.0 0.0 0.0 §484.0 7.0 
Other annual oil crops 97.6 21.6 6.0 7.6 22.6 0.0 7.6 0.0 0.5 448.5 83.2 
Other perennial oil crops 0.0 -13.2 0.4 13.6 0.0 0.0 0.0 - 0.0 §1085.5 0.0 
Pulses 61.0 4.8 1.0 29.0 19.8 0.0 0.0 9.2 4.9 303.7 28.4 
Starchy roots 762.8 -151.4 -0.4 762.8 26.4 0.0 0.0 15.5 0.7 198.6 28.8 
Tree nuts 8.4 -16.0 0.0 23.8 0.0 0.0 0.0 0.0 2.5 1928.5 *1.3 
Vegetables 213.2 -597.4 -0.6 783.0 0.8 0.0 0.0 0.0 3.2 508.9 11.8 
Fruits 256.2 -634.2 0.4 852.0 0.0 0.0 0.0 0.0 4.4 557.0 39.9 
Sugar beets 3155.4 -123.2 0.0 2829.8 0.0 448.8 0.0 0.0 0.0 41.5 54.4 
















Rapeseed oil 303.2 65.8 11.0 138.3 0.0 110.1 0.0 - 0.0 1107.1 - 
Soybean oil 6.8 -22.6 #6.4 27.0 0.0 0.0 8.8 - 0.0 1055.8 - 
Palm oil 0.0 -25.8 #1.8 3.2 0.0 13.8 10.6 - 0.0 888.4 - 
Other annual oil 20.4 -39.0 -0.6 26.4 0.0 13.8 18.6 - 0.0 1162.6 - 
Other perennial oil 0.0 -6.8 #-0.4 4.8 0.0 0.0 1.6 - 0.0 2300.0 - 
Sugar 504.8 122.8 0.0 349.8 0.0 0.0 32.6 0.0 0.0 949.6 - 
Bovine meat 76.4 -20.6 0.2 97.2 0.0 0.0 0.0 0.0 0.0 3316.0 - 
Mutton /goat meat 2.0 -0.2 0.2 2.4 0.0 0.0 0.0 0.0 0.0 5382.0 - 
Pork meat 312.4 -168.6 0.2 481.2 0.0 0.0 0.0 0.0 0.0 1971.0 - 
Poultry meat 199.8 -54.4 0.0 254.2 0.0 0.0 0.0 0.0 0.0 1567.0 - 
Eggs 145.4 -22.6 -0.6 148.6 0.0 0.0 0.0 10.867 1.8 1607.0 - 
Milk 2852.2 412.8 -0.2 2063.0 310.4 0.0 36.6 0.0 1.2  423.0 - 
Bioethanol 65.8 - - - - - - - - 622.9 - 
Biodiesel 132.9 - - - - - - - - 1172.6 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts c, 2011); (GAIN, 2013a); 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 3227.8 483.8 25.4 132.0 2334.8 0.0 85.8 3.6 3.6 233.1 624.0 
Corn 0.0 -156.0 -3.0 25.4 111.6 0.0 16.0 - 0.0 §574.8 *0.0 
Rice (milled eq.) 0.0 -33.8 -0.4 27.6 2.0 0.0 3.8 - 0.0 §1251.9 0.0 
Wheat 5073.8 470.0 -19.8 563.4 3727.8 0.0 6.2 2.6 3.3 227.5 715.3 
Other cereals 713.0 -101.0 5.4 142.2 623.4 0.0 19.0 2.7 1.9 209.0 149.8 
Rapeseed 588.6 -86.6 -1.8 483.2 182.4 0.0 0.0 1.3 0.0 467.7 166.3 
Soybean 0.0 -96.2 -0.2 70.6 25.4 0.0 0.0 - 0.0 §543.6 0.0 
Other annual oil crops 0.0 -38.4 -1.4 1.4 24.0 0.0 0.8 - 0.0 §1391.9 *0.0 
Other perennial oil crops 0.0 -12.8 -0.2 12.2 0.0 0.0 0.0 - 0.0 §2007.6 0.0 
Pulses 23.4 -12.0 4.2 6.0 31.4 0.0 0.0 5.1 2.5 605.1 7.0 
Starchy roots 1583.0 57.2 55.0 1188.2 44.2 0.0 2.4 6.3 15.5 208.7 40.4 
Tree nuts 0.0 -24.8 0.0 24.8 0.0 0.0 0.0 - 0.0 §5776.3 *0.0 
Vegetables 280.6 -369.4 -0.6 615.2 0.0 0.0 0.0 0.0 5.3 920.8 10.3 
Fruits 74.6 -522.4 35.8 616.4 0.0 0.0 0.0 0.0 2.6 1181.6 7.0 
Sugar beets 2289.8 -0.2 170.6 2460.6 0.0 0.0 0.0 0.0 0.0 45.5 38.4 
















Rapeseed oil 182.4 73.6 -0.4 2.8 0.0 61.7 43.9 - 0.0 1107.1 - 
Soybean oil 11.8 -3.8 0.0 11.0 0.0 0.0 4.6 - 0.0 1055.8 - 
Palm oil 0.0 -172.0 0.0 13.8 0.0 0.0 158.2 - 0.0 888.4 - 
Other annual oil 7.0 -44.6 #26.0 8.8 0.0 0.0 68.8 - 0.0 1162.6 - 
Other perennial oil 0.0 -26.2 -0.4 4.6 0.0 0.0 21.2 - 0.0 2300.0 - 
Sugar 412.4 170.0 105.2 237.8 1.0 0.0 108.6 0.0 0.0 870.4 - 
Bovine meat 130.8 -22.0 1.6 153.2 0.0 0.0 0.0 0.0 0.8 3438.0 - 
Mutton /goat meat 2.0 -4.2 -0.4 5.8 0.0 0.0 0.0 0.0 0.0 3158.0. - 
Pork meat 1696.4 1554.2 -2.4 139.8 0.0 0.0 0.0 0.0 0.0 1891.0 - 
Poultry meat 182.4 57.4 0.4 125.4 0.0 0.0 0.0 0.0 0.0 1359.0 - 
Eggs 77.6 -31.0 0.8 95.6 0.0 0.0 0.0 16.5 0.9 1847.0 - 
Milk 4895.0 2537.6 -145.4 1552.0 492.8 0.0 167.2 0.0 0.0  471.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 59.5 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011);  












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 327.6 86.2 32.4 50.2 193.0 0.0 0.0 8.6 0.9 191.6 127.1 
Corn 0.0 -20.2 -0.6 9.6 9.8 0.0 0.2 - 0.0 §268.4 0.0 
Rice (milled eq.) 0.0 -3.2 #-0.2 3.0 0.0 0.0 0.0 - 0.0 §972.7 0.0 
Wheat 344.0 36.0 -1.2 141.0 130.2 0.0 2.0 8.5 1.4 209.9 113.9 
Other cereals 142.2 15.6 -4.6 27.6 73.6 0.0 3.0 9.4 3.6 163.1 57.0 
Rapeseed 131.2 54.6 -0.6 61.8 14.2 0.0 0.0 0.0 0.0 483.6 84.2 
Soybean 0.0 -0.8 0.0 0.0 0.8 0.0 0.0 - 0.0 §567.9 0.0 
Other annual oil crops 0.0 -11.0 #-0.6 0.0 10.6 0.0 0.0 - 0.0 §1235.8 *0.0 
Other perennial oil crops 0.0 -0.2 #0.0 0.2 0.0 0.0 0.0 - 0.0 §1099.2 0.0 
Pulses 9.2 -2.2 #0.6 6.2 4.2 0.0 0.0 17.4 0.0 1348.9 *5.9 
Starchy roots 157.6 -27.4 1.0 137.6 20.0 0.0 0.0 16.9 1.0 261.5 9.6 
Tree nuts 0.0 -3.8 #0.4 4.2 0.0 0.0 0.0 - 0.0 §5825.1 0.0 
Vegetables 73.6 -68.2 0.4 139.2 0.0 0.0 0.0 0.0 2.1 661.0 3.1 
Fruits 6.4 -97.0 -0.2 103.2 0.0 0.0 0.0 0.0 0.0 441.2 7.8 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 24.0 8.0 -0.2 0.0 0.0 5.6 10.2 - 0.0 1107.1 - 
Soybean oil 0.0 -0.4 3.2 3.0 0.0 0.0 0.6 - 0.0 1055.8 - 
Palm oil 0.0 -4.4 0.2 0.0 0.0 0.0 4.6 - 0.0 888.4 - 
Other annual oil 2.0 -8.0 #0.0 5.8 0.0 0.0 4.2 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.0 #-0.8 0.2 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 0.0 -53.4 -1.4 51.2 0.0 0.0 0.6 - 0.0 1200.7 - 
Bovine meat 13.6 -4.6 0.2 17.6 0.0 0.0 0.0 0.0 4.4 3107.0 - 
Mutton /goat meat 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 4268.0 - 
Pork meat 44.8 -11.6 -0.2 35.2 0.0 0.0 0.0 0.0 37.4 2213.0 - 
Poultry meat 14.8 -10.4 -0.2 25.0 0.0 0.0 0.0 0.0 0.0 2029.0 - 
Eggs 10.4 -5.0 1.0 14.6 0.0 0.0 0.8 9.6 0.0 1504.0 - 
Milk 699.2 229.6 -38.8 325.8 105.0 0.0 0.0 0.0 0.0  382.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 5.4 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011);  












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1827.6 401.2 96.8 160.8 1168.2 0.0 58.2 7.4 0.0 188.0 506.1 
Corn 0.0 -8.2 -0.4 5.6 2.2 0.0 0.0 - 0.0 §461.6 0.0 
Rice (milled eq.) 0.0 -26.2 0.2 24.4 0.0 0.0 2.0 - 0.0 §1101.1 0.0 
Wheat 834.2 -32.2 -35.8 428.0 303.6 0.0 33.8 7.8 0.0 229.3 220.2 
Other cereals 1196.2 295.0 -36.8 150.4 622.0 0.0 0.0 7.7 0.0 185.7 365.1 
Rapeseed 127.4 -144.0 -0.6 270.8 0.0 0.0 0.0 0.0 0.0 466.0 96.6 
Soybean 0.0 -8.2 #-0.6 7.6 0.0 0.0 0.0 - 0.0 §588.0 0.0 
Other annual oil crops 0.0 -17.6 -0.2 5.4 0.4 0.0 0.0 - 0.0 §888.0 0.0 
Other perennial oil crops 0.0 -3.4 0.0 3.4 0.0 0.0 0.0 - 0.0 §2003.9 0.0 
Pulses 10.6 0.0 4.0 6.0 7.4 0.0 0.0 11.3 0.0 352.9 4.6 
Starchy roots 694.6 -17.2 -9.2 361.4 2.8 0.0 271.8 9.6 0.0 247.5 25.9 
Tree nuts 0.0 -9.2 0.0 9.2 0.0 0.0 0.0 - 0.0 §6070.4 0.0 
Vegetables 253.4 -212.2 0.0 438.6 1.4 0.0 0.0 0.0 5.5 1241.5 9.1 
Fruits 17.6 -479.4 #-1.4 485.2 0.0 0.0 0.0 0.0 2.1 3875.7 6.9 
Sugar beets 583.6 0.0 0.0 583.6 0.0 0.0 0.0 0.0 0.0 43.2 14.6 
















Rapeseed oil 107.6 42.8 0.2 38.4 0.0 26.6 0.0 - 0.0 1107.1 - 
Soybean oil 1.4 -0.8 #-0.2 2.0 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -18.6 -0.2 2.2 0.0 16.0 0.2 - 0.0 888.4 - 
Other annual oil 6.0 -10.2 0.2 7.8 0.0 0.0 8.6 - 0.0 1162.6 - 
Other perennial oil 0.0 -4.2 #0.4 3.6 0.0 0.0 1.0 - 0.0 2300.0 - 
Sugar 91.0 -96.2 -12.0 148.8 1.0 0.0 25.4 0.0 0.0 671.3 - 
Bovine meat 84.0 -15.2 -0.4 98.8 0.0 0.0 0.0 0.0 0.0 3332.0 - 
Mutton /goat meat 1.0 -2.0 -0.2 2.8 0.0 0.0 0.0 0.0 0.0 3159.0  
Pork meat 208.2 22.2 0.2 186.2 0.0 0.0 0.0 0.0 0.0 1941.0 - 
Poultry meat 104.0 -1.2 -0.4 104.8 0.0 0.0 0.0 0.0 0.0 1717.0 - 
Eggs 58.8 7.6 0.0 46.2 0.0 0.0 0.0 6.803 1.953 1219.0 - 
Milk 2421.2 155.6 -13.6 2091.2 75.2 0.0 85.6 0.0 0.0  561.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 41.1 - - - - - - - - 1122.8 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (F.O. Lichts c, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 135.0 kt of biodiesel from residues 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 10679.8 5833.0 406.6 855.2 3923.6 36.0 121.4 2.2 1.7 206.7 1701.8 
Corn 15070.4 5655.4 -249.2 1748.2 6761.8 234.0 191.2 0.6 1.5 221.8 1608.6 
Rice (milled eq.) 77.2 -388.2 -97.8 317.6 45.8 0.0 1.4 2.3 0.3 603.9 20.8 
Wheat 36860.6 18242.4 1681.2 9099.0 8221.2 586.3 1288.5 2.0 1.8 225.1 5527.0 
Other cereals 3066.4 52.6 1.4 93.0 2841.0 0.0 0.0 2.6 0.1 197.7 633.7 
Rapeseed 5045.4 1049.2 130.6 3726.4 393.0 0.0 0.0 0.1 0.0 482.7 1512.4 
Soybean 103.6 -538.2 0.0 453.4 185.8 0.0 0.0 2.5 0.0 522.5 37.7 
Other annual oil crops 1695.8 41.8 26.4 60.6 246.4 0.0 59.0 0.7 3.3 505.4 755.9 
Other perennial oil crops 28.0 -99.6 0.2 105.6 0.0 0.0 0.0 0.0 0.0 2284.5 17.6 
Pulses 1072.4 448.6 1.0 116.2 471.6 0.0 0.0 3.1 0.5 651.4 270.0 
Starchy roots 7068.6 967.2 -34.0 3949.2 408.4 0.0 253.4 5.0 18.2 264.2 159.6 
Tree nuts 52.4 -196.6 -0.2 247.8 0.0 0.0 0.0 0.0 0.4 2715.3 *30.6 
Vegetables 5412.4 -1887.2 14.2 6233.0 106.8 0.0 0.0 0.0 13.3 758.1 252.7 
Fruits 9057.8 -5442.4 -0.8 14003.8 0.0 0.0 0.0 0.0 3.4 1663.3 920.5 
Sugar beets 33719.8 -1.0 0.0 27954.0 0.0 4158.6 1608.2 0.0 0.0 42.7 378.5 
















Rapeseed oil 1594.4 76.4 0.0 195.0 0.0 1244.6 78.4 - 0.0 1107.1 - 
Soybean oil 85.0 -322.2 -136.2 102.8 0.0 168.2 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -372.8 #23.6 30.0 0.0 0.0 366.4 - 0.0 888.4 - 
Other annual oil 627.6 -35.8 #53.4 548.6 0.0 168.2 0.0 - 0.0 1162.6 - 
Other perennial oil 5.4 -235.4 0.2 192.2 0.0 0.0 48.8 - 0.0 3083.3 - 
Sugar 4119.4 1849.4 15.2 2260.4 25.0 0.0 0.0 0.0 0.0 667.5 - 
Bovine meat 1522.6 -103.6 0.2 1626.4 0.0 0.0 0.0 0.0 0.0 4841.0 - 
Mutton /goat meat 110.0 -112.2 0.0 207.4 0.0 0.0 14.8 0.0 0.0 7004.0 - 
Pork meat 2107.4 81.4 -0.2 2025.8 0.0 0.0 0.0 0.0 0.0 1741.0 - 
Poultry meat 1672.6 210.0 0.2 1462.8 0.0 0.0 0.0 0.0 0.0 2258.0 - 
Eggs 911.2 -48.4 5.6 874.6 0.0 0.0 12.0 7.704 0.875 1441.0 - 
Milk 24863.4 6078.0 -61.6 15825.6 2170.8 0.0 694.8 0.0 0.2  453.0 - 
Bioethanol 619.6 - - - - - - - - 622.9 - 
Biodiesel 1525.7 - - - - - - - - 1185.3 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (F.O. Lichts b, 2011); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011) 
Note: Additional 100.9 kt of biodiesel and 10.1 kt of bioethanol from residues 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 10757.0 778.4 -190.6 1822.6 7372.2 63.0 0.0 2.5 2.7 205.7 1801.5 
Corn 4539.8 -1463.2 -266.2 1518.4 3940.2 90.0 0.0 1.2 2.3 233.1 467.9 
Rice (milled eq.) 0.0 -275.6 23.0 270.4 23.0 0.0 0.2 - 1.7 §934.5 0.0 
Wheat 23783.2 4686.8 -1156.2 7110.6 8893.2 725.0 0.0 2.4 3.6 230.8 3195.5 
Other cereals 6279.4 -45.2 58.2 1377.6 4469.8 220.0 0.0 2.3 2.7 211.8 1258.2 
Rapeseed 5278.2 -2448.4 -599.4 6914.6 87.0 0.0 0.0 0.1 1.7 470.5 1441.9 
Soybean 1.2 -3345.0 #-132.8 3210.8 0.0 0.0 0.0 0.0 0.1 §457.8 1.0 
Other annual oil crops 59.8 -611.8 -29.4 94.2 99.0 0.0 4.6 34.1 0.6 334.7 34.4 
Other perennial oil crops 0.0 -120.2 0.0 112.0 0.0 0.0 0.0 - 1.2 §1717.3 0.0 
Pulses 255.6 -79.2 -1.4 63.4 241.4 0.0 0.0 8.8 1.9 2385.6 95.7 
Starchy roots 11326.6 2483.6 109.6 5945.4 273.4 0.0 1021.8 5.1 12.6 227.2 262.5 
Tree nuts 16.4 -504.2 0.0 508.8 0.0 0.0 0.0 0.0 2.3 §5385.3 *5.6 
Vegetables 3494.0 -4872.0 31.0 7508.2 87.0 0.0 0.0 0.0 9.5 747.9 110.4 
Fruits 2644.6 -5610.8 64.8 7999.0 0.0 0.0 0.0 0.0 3.9 1208.7 178.7 
Sugar beets 25414.2 -209.6 -0.6 23112.3 499.8 2011.1 0.0 0.0 0.0 43.2 384.1 
















Rapeseed oil 2772.2 -90.8 -141.8 430.0 725.4 1556.7 9.1 - 0.0 1107.1 - 
Soybean oil 601.2 120.0 -8.0 184.9 0.0 288.3 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -1110.2 20.2 58.2 0.0 893.6 178.6 - 0.0 888.4 - 
Other annual oil 325.6 -383.4 -83.6 404.8 0.0 0.0 220.6 - 0.0 1162.6 - 
Other perennial oil 1.0 -639.2 #-0.2 242.0 0.0 0.0 398.0 - 0.0 2300.0 - 
Sugar 4031.6 457.2 -247.4 3108.4 2.0 0.0 216.8 0.0 0.0 892.4 - 
Bovine meat 1190.0 123.0 2.2 1064.2 0.0 0.0 0.0 0.0 0.468 4262.0 - 
Mutton /goat meat 40.2 -28.8 0.2 69.2 0.0 0.0 0.0 0.0 0.0 5155.0 - 
Pork meat 5295.2 812.6 -0.4 4482.2 0.0 0.0 0.0 0.0 0.0 1839.0 - 
Poultry meat 1291.6 -164.0 0.2 1455.8 0.0 0.0 0.0 0.0 0.0 2074.0 - 
Eggs 743.6 -342.8 0.2 1021.2 0.0 0.0 0.0 7.881 0.626 2399.0 - 
Milk 30263.8 5228.6 0.6 22421.4 1744.2 0.0 810.6 0.0 0.2  436.0 - 
Bioethanol 509.3 - - - - - - - - 622.9 - 
Biodiesel 2642.8 - - - - - - - - 1129.8 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (F.O. Lichts c, 2011);  
 (GAIN, 2013a);(Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 144.1 kt of biodiesel from residues 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 316.0 -244.6 -0.4 113.8 414.4 0.0 0.0 5.3 2.7 261.8 120.5 
Corn 2217.4 -399.4 0.0 65.0 2226.4 0.0 155.0 0.5 6.1 278.7 210.3 
Rice (milled eq.) 145.8 55.2 -0.8 72.2 9.2 0.0 1.0 2.1 4.9 427.8 30.4 
Wheat 1752.6 -522.0 0.4 1365.6 580.4 0.0 137.4 8.2 2.1 282.6 627.6 
Other cereals 183.4 -52.8 -2.4 29.6 187.0 0.0 0.0 6.3 2.4 271.6 88.3 
Rapeseed 7.2 -29.2 0.2 32.6 4.0 0.0 0.0 0.0 0.0 §552.6 5.2 
Soybean 4.0 -311.8 0.4 314.2 2.0 0.0 0.0 0.0 0.0 514.3 2.0 
Other annual oil crops 557.0 88.4 1.0 15.6 7.0 0.0 122.4 6.0 2.2 570.3 41.8 
Other perennial oil crops 2171.6 125.2 20.0 189.0 0.0 0.0 0.8 0.0 0.9 2652.9 833.1 
Pulses 42.8 -37.0 -1.0 53.8 16.4 0.0 0.8 8.4 5.3 3437.9 25.1 
Starchy roots 841.6 -243.2 -0.8 812.4 80.8 0.0 19.8 10.9 7.3 659.2 32.5 
Tree nuts 85.4 -42.2 0.4 122.0 0.0 0.0 3.6 0.0 1.9 4002.7 40.9 
Vegetables 3497.6 282.8 0.6 2596.4 113.0 0.0 81.8 0.0 13.2 761.6 113.6 
Fruits 3377.8 929.8 9.2 2061.8 13.0 0.0 98.0 0.0 11.6 742.2 252.9 
Sugar beets 943.4 -0.2 0.0 943.6 0.0 0.0 0.0 0.0 0.0 44.2 14.5 
















Rapeseed oil 12.8 -4.6 -0.4 0.0 0.0 16.4 0.6 - 0.0 1107.1 - 
Soybean oil 56.6 -10.0 -0.2 8.6 0.0 45.0 12.8 - 0.0 1055.8 - 
Palm oil 0.0 -61.2 1.2 0.0 0.0 0.0 62.4 - 0.0 888.4 - 
Other annual oil 69.4 -67.0 11.6 79.0 0.0 0.0 69.0 - 0.0 1047.4 - 
Other perennial oil 339.0 85.4 -0.2 164.8 0.0 0.0 88.6 - 0.0 3083.3 - 
Sugar 101.4 -220.4 -30.4 286.0 0.0 0.0 5.0 0.0 0.0 795.6 - 
Bovine meat 73.8 -141.4 0.0 207.2 0.0 0.0 8.0 0.0 0.0 5132.0 - 
Mutton /goat meat 144.4 -9.0 -0.2 148.4 0.0 0.0 4.8 0.0 0.0 6822.0 - 
Pork meat 102.4 -240.0 0.2 331.2 0.0 0.0 11.4 0.0 0.0 3408.0 - 
Poultry meat 125.2 -46.0 0.0 163.2 0.0 0.0 8.0 0.0 0.0 2685.0 - 
Eggs 101.6 -7.4 -0.2 101.0 0.0 0.0 1.0 4.7 1.8 3160.0 - 
Milk 2025.2 -1502.6 -0.6 3278.6 122.4 0.0 94.6 0.0 0.9  893.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 59.3 - - - - - - - - 1099.3 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM d, 2011); (OWM e, 2011) 
Note: Additional 20.5 kt of biodiesel from residues 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1096.2 366.6 29.4 83.4 597.2 0.0 0.0 7.2 0.0 187.9 302.8 
Corn 7085.8 3986.0 446.6 584.0 2714.5 49.3 0.0 0.5 4.6 199.1 1151.3 
Rice (milled eq.) 6.4 -35.8 #-2.2 34.0 6.0 0.0 0.0 0.0 0.0 549.9 2.5 
Wheat 4377.8 1752.8 -2.2 1123.6 1104.6 30.0 0.0 6.3 3.4 213.2 1074.5 
Other cereals 640.4 39.4 21.6 13.4 543.6 0.0 6.2 7.8 1.5 156.3 234.7 
Rapeseed 561.0 516.8 -22.4 15.2 0.0 0.0 2.8 0.4 8.3 458.4 245.2 
Soybean 76.8 8.2 10.4 59.4 16.4 0.0 0.0 4.2 0.0 416.6 34.3 
Other annual oil crops 1238.2 499.4 10.8 6.8 33.4 0.0 4.6 0.5 1.6 442.3 556.2 
Other perennial oil crops 0.0 -2.4 #-0.6 1.8 0.0 0.0 0.0 - 0.0 §1677.7 0.0 
Pulses 44.0 -0.2 -0.6 33.0 5.6 0.0 0.0 10.9 0.5 596.2 20.8 
Starchy roots 569.6 -101.2 1.2 535.8 19.4 0.0 41.4 10.0 2.7 283.0 22.9 
Tree nuts 5.2 1.6 0.4 4.0 0.0 0.0 0.0 0.0 0.0 2333.6 4.6 
Vegetables 1559.6 405.8 0.8 1000.0 97.8 0.0 0.0 0.0 4.9 400.6 80.8 
Fruits 1164.8 23.0 10.4 1133.0 1.0 0.0 2.2 0.0 1.4 491.4 158.9 
Sugar beets 935.6 98.6 0.0 689.0 0.0 148.0 0.0 0.0 0.0 38.6 18.7 
















Rapeseed oil 5.0 -16.0 -0.2 9.9 0.0 11.3 0.0 - 0.0 1107.1 - 
Soybean oil 10.8 -5.8 0.2 16.8 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -35.4 0.6 29.0 0.0 0.0 7.0 - 0.0 888.4 - 
Other annual oil 291.2 63.4 -7.0 127.8 0.0 67.6 25.4 - 0.0 1047.4 - 
Other perennial oil 0.0 -4.2 #-0.4 2.0 0.0 0.0 1.8 - 0.0 2300.0 - 
Sugar 135.2 -21.4 -9.2 146.2 1.0 0.0 0.0 0.0 0.0 789.0 - 
Bovine meat 30.2 -1.4 29.5 59.2 0.0 0.0 0.0 0.0 3.1 3362.0 - 
Mutton /goat meat 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 7084.0  
Pork meat 460.0 18.8 0.2 440.4 0.0 0.0 0.0 0.0 0.2 1917.0 - 
Poultry meat 386.0 94.4 0.0 281.0 0.0 0.0 0.0 0.0 3.6 1830.0 - 
Eggs 156.4 -7.0 -0.2 147.2 1.2 0.0 0.0 8.2 1.2 1724.0 - 
Milk 1843.4 -118.0 -0.4 1759.6 135.4 0.0 28.2 0.0 1.9  393.0 - 
Bioethanol 37.8 - - - - - - - - 622.9 - 
Biodiesel 76.1 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM d, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: additional 33.8 kt of biodiesel from residues 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1256.2 -113.6 36.0 170.0 1180.2 0.0 0.0 2.1 2.0 201.2 180.7 
Corn 0.0 -312.6 0.2 44.8 260.6 0.0 6.8 - 0.2 §269.0 0.0 
Rice (milled eq.) 0.0 -18.2 -0.4 17.8 0.0 0.0 0.0 - 0.0 §1485.8 0.0 
Wheat 798.8 -550.6 4.0 490.2 819.0 0.0 1.2 2.3 1.8 211.7 90.3 
Other cereals 164.0 -1.6 9.2 24.2 142.8 0.0 0.0 2.7 1.9 205.8 24.2 
Rapeseed 32.6 -4.2 0.0 36.8 0.0 0.0 0.0 0.0 0.0 1186.8 8.3 
Soybean 0.0 -30.2 0.0 5.0 25.2 0.0 0.0 - 0.0 §410.0 0.0 
Other annual oil crops 0.0 -54.0 0.0 5.4 47.0 0.0 1.0 - 0.0 §2031.4 0.0 
Other perennial oil crops 0.0 -5.8 -0.2 5.6 0.0 0.0 0.0 - 0.0 §3443.7 0.0 
Pulses 17.4 -7.2 #-1.0 15.6 8.0 0.0 0.0 0.0 0.0 838.1 3.4 
Starchy roots 381.6 -196.2 9.4 500.2 5.8 0.0 33.0 10.1 1.6 407.3 11.8 
Tree nuts 0.0 -8.4 0.4 8.8 0.0 0.0 0.0 - 0.0 §4602.4 0.0 
Vegetables 225.4 -238.6 0.4 394.6 35.4 0.0 0.0 0.0 7.4 1887.8 5.5 
Fruits 60.8 -657.2 #10.6 715.0 0.0 0.0 0.0 0.0 1.9 869.1 *3.0 
Sugar beets 0.0 -0.6 0.0 0.6 0.0 0.0 0.0 - 0.0 40.7 0.0 
















Rapeseed oil 10.6 -21.2 -1.2 25.6 0.0 0.0 5.0 - 0.0 1107.1 - 
Soybean oil 1.0 -40.4 -6.8 12.2 0.0 0.0 22.4 - 0.0 1055.8 - 
Palm oil 0.0 -73.6 0.0 0.0 0.0 6.7 66.9 - 0.0 888.4 - 
Other annual oil 0.0 -25.8 0.0 15.0 0.0 0.0 11.6 - 0.0 1162.6 - 
Other perennial oil 0.0 -34.2 3.4 19.8 0.0 0.0 17.8 - 0.0 2300.0 - 
Sugar 0.0 -140.6 -13.0 127.4 0.0 0.0 0.0 - 0.0 776.4 - 
Bovine meat 546.8 475.8 31.6 102.6 0.0 0.0 0.0 0.0 0.0 4151.0 - 
Mutton /goat meat 55.2 38.2 0.4 17.4 0.0 0.0 0.0 0.0 0.0 4846.0 - 
Pork meat 211.2 66.0 0.0 145.2 0.0 0.0 0.0 0.0 0.0 3394.0 - 
Poultry meat 117.2 5.0 0.2 112.4 0.0 0.0 0.0 0.0 0.0 1582.0 - 
Eggs 41.6 -5.4 1.6 37.8 0.0 0.0 0.0 14.4 10.2 2035.0 - 
Milk 5539.6 3285.6 69.2 1152.4 531.8 0.0 579.6 0.0 2.6  417.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 6.5 - - - - - - - - 933.3 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts c, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011);  
 (OWM a, 2011);(OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 13.6 kt of biodiesel from residues; Sugar beet price from the UK; Sugar cane price from Portugal 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1090.2 -862.2 -184.8 317.0 1376.6 0.0 0.0 6.6 0.1 235.7 304.9 
Corn 9085.4 -2081.8 233.6 721.0 10246.0 110.0 285.2 0.3 0.1 248.5 976.4 
Rice (milled eq.) 991.6 610.6 33.8 351.8 20.8 0.0 11.4 3.0 0.1 879.8 237.9 
Wheat 7171.6 -3652.6 557.6 8798.3 1984.5 43.8 0.0 6.9 0.5 325.7 1954.9 
Other cereals 641.4 -202.4 -4.8 28.2 761.6 0.0 0.0 6.1 1.2 262.1 199.1 
Rapeseed 38.4 -60.2 0.8 90.8 0.0 0.0 6.0 1.6 2.0 256.3 16.7 
Soybean 468.0 -1399.0 -0.2 1675.8 61.0 0.0 0.0 4.2 5.9 291.8 139.7 
Other annual oil crops 327.4 -422.8 0.6 18.4 49.0 0.0 0.0 0.6 1.4 339.7 119.6 
Other perennial oil crops 3272.8 -81.0 -0.2 140.2 0.0 0.0 0.0 0.0 1.6 1683.5 1173.4 
Pulses 163.0 -280.6 1.4 323.2 90.2 0.0 0.0 11.7 2.8 1691.4 87.0 
Starchy roots 1661.6 -1257.6 -17.8 2371.4 118.6 0.0 211.8 9.1 1.6 523.9 67.5 
Tree nuts 294.8 -169.6 0.0 456.0 0.0 0.0 3.8 0.0 1.0 2011.7 181.3 
Vegetables 14320.2 3538.4 0.6 8900.2 645.2 0.0 0.0 0.1 11.35 824.0 555.1 
Fruits 17590.0 1696.2 27.0 15146.2 0.0 0.0 7.4 0.0 4.82 610.3 1266.1 
Sugar beets 3719.4 -1.2 0.0 3399.8 27.4 200.0 0.0 0.0 2.5 60.4 66.6 
















Rapeseed oil 35.8 -318.4 0.2 62.0 0.0 238.8 53.6 - 0.0 1107.1 - 
Soybean oil 300.6 -122.8 26.8 177.1 100.0 173.1 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -768.2 5.4 61.8 0.0 155.2 556.6 - 0.0 888.4 - 
Other annual oil 241.6 -245.4 12.8 369.4 0.0 6.0 124.4 - 0.0 1162.6 - 
Other perennial oil 585.6 -295.2 47.6 818.4 0.0 0.0 110.0 - 0.0 3083.3 - 
Sugar 507.6 -1210.6 45.2 1730.8 0.0 0.0 32.4 0.0 0.0 716.8 - 
Bovine meat 1064.6 -321.4 0.2 1386.2 0.0 0.0 0.0 0.0 0.0 5705.0 - 
Mutton /goat meat 56.6 -24.4 0.0 78.0 0.0 0.0 0.0 0.0 3.7 7863.0 - 
Pork meat 1622.4 -923.2 0.8 2546.4 0.0 0.0 0.0 0.0 0.0 3408.0 - 
Poultry meat 1133.8 83.2 0.4 1051.0 0.0 0.0 0.0 0.0 0.0 2685.0 - 
Eggs 755.8 1.0 0.4 713.4 0.0 0.0 0.0 5.3 0.3 1495.0 - 
Milk 11688.4 -5387.4 5.8 16056.4 666.8 0.0 293.2 0.0 0.4  557.0 - 
Bioethanol 66.7 - - - - - - - - 622.9 - 
Biodiesel 553.0 - - - - - - - - 1102.1 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (F.O. Lichts c, 2011);  
 (GAIN, 2014a);(GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011) (OWM a, 2011); (OWM b, 2011); (OWM c, 2011) 
Note: Additional 23.9 kt of biodiesel and 0.3 kt of bioethanol from residues; Prices for pork and poultry meat taken from Greece 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 277.8 52.2 -0.2 50.8 136.6 8.0 0.0 10.2 0.7 191.8 115.5 
Corn 0.0 -17.8 0.2 3.4 14.6 0.0 0.0 - 0.0 §344.9 0.0 
Rice (milled eq.) 0.0 -5.6 0.0 5.6 0.0 0.0 0.0 - 0.0 §856.8 0.0 
Wheat 961.0 501.8 36.4 184.0 216.6 18.0 0.0 7.2 1.6 228.2 274.7 
Other cereals 319.4 62.6 3.4 57.0 158.2 9.0 0.0 7.9 4.2 168.6 137.8 
Rapeseed 209.2 108.4 11.0 79.2 30.0 0.0 0.0 0.5 1.4 443.0 101.3 
Soybean 0.0 -23.6 0.0 17.0 6.6 0.0 0.0 - 0.0 §400.7 0.0 
Other annual oil crops 2.6 -6.6 #-0.4 1.4 4.8 0.0 0.4 15.4 0.0 §1007.2 2.5 
Other perennial oil crops 0.0 -2.8 -0.6 2.2 0.0 0.0 0.0 - 0.0 §1131.1 0.0 
Pulses 4.8 -1.6 #-1.0 0.0 5.4 0.0 0.0 0.0 0.0 1080.7 2.3 
Starchy roots 564.6 -8.8 -29.0 276.0 129.0 0.0 4.0 22.0 2.1 207.1 33.6 
Tree nuts 0.0 -5.8 0.0 5.8 0.0 0.0 0.0 - 0.0 §5187.0 0.0 
Vegetables 161.8 -91.6 -0.6 245.8 0.0 0.0 0.0 0.0 2.8 401.7 9.9 
Fruits 23.6 -100.8 1.6 122.6 0.0 0.0 0.0 0.0 2.7 591.8 7.5 
Sugar beets 2.2 -0.6 0.0 2.0 0.8 0.0 0.0 0.0 0.0 50.6 0.1 
















Rapeseed oil 31.6 -24.6 0.0 11.0 0.0 37.7 7.5 - 0.0 1107.1 - 
Soybean oil 3.0 -12.4 #0.2 12.8 0.0 0.0 2.8 - 0.0 1055.8 - 
Palm oil 0.0 -1.0 0.0 0.0 0.0 0.0 1.0 - 0.0 888.4 - 
Other annual oil 2.0 -9.0 #-0.6 6.4 0.0 0.0 4.0 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.8 #-0.6 1.2 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 0.4 -78.6 -8.8 69.8 0.0 0.0 0.0 0.0 0.0 263.7 - 
Bovine meat 20.0 5.6 -0.4 14.0 0.0 0.0 0.0 0.0 0.0 1854.0 - 
Mutton /goat meat 0.8 0.0 0.2 1.0 0.0 0.0 0.0 0.0 0.0 2596.0 - 
Pork meat 39.0 -41.2 0.6 79.8 0.0 0.0 0.0 0.0 1.2 1980.0 - 
Poultry meat 22.6 -22.6 0.2 45.4 0.0 0.0 0.0 0.0 0.0 2373.0 - 
Eggs 42.4 9.6 -0.4 31.4 0.0 0.0 0.0 2.4 0.0 1503.0 - 
Milk 871.2 175.2 -3.6 499.6 186.2 0.0 4.6 0.0 0.3  354.0 - 
Bioethanol 10.8 - - - - - - - - 622.9 - 
Biodiesel 36.4 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Sugar price from Estonia 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 830.4 221.8 -12.2 84.0 437.0 0.0 3.4 6.4 3.1 204.1 295.2 
Corn 40.4 -56.4 -0.4 28.8 67.6 0.0 0.0 0.0 0.0 253.3 7.0 
Rice (milled eq.) 0.0 -10.0 -0.4 9.4 0.2 0.0 0.0 - 0.0 §708.9 0.0 
Wheat 1758.6 992.8 53.2 369.8 232.2 74.0 11.8 5.7 3.7 242.2 465.4 
Other cereals 624.6 87.0 3.8 86.4 387.4 0.0 0.0 8.4 2.8 178.4 273.5 
Rapeseed 393.0 193.0 -0.4 49.0 113.6 0.0 0.0 9.4 0.0 452.6 206.0 
Soybean 0.0 -1.2 0.0 0.0 1.2 0.0 0.0 - 0.0 §368.6 0.0 
Other annual oil crops 1.4 -16.4 #-0.2 2.6 11.6 0.0 0.0 0.0 0.0 §1246.7 *1.9 
Other perennial oil crops 0.0 -2.8 #-0.6 2.2 0.0 0.0 0.0 - 0.0 §634.7 0.0 
Pulses 70.8 8.0 -0.6 14.4 39.4 0.0 0.0 11.9 0.0 252.8 44.3 
Starchy roots 604.0 -44.6 14.6 348.0 142.8 0.0 0.6 22.2 5.7 272.9 44.4 
Tree nuts 0.0 -5.0 0.0 5.0 0.0 0.0 0.0 - 0.0 §5176.0 0.0 
Vegetables 294.0 -84.4 2.2 336.6 22.0 0.0 0.0 2.4 3.9 372.8 14.2 
Fruits 65.0 -141.8 3.2 206.0 1.4 0.0 0.0 0.0 1.2 919.9 22.8 
Sugar beets 681.2 -0.2 22.8 703.4 0.8 0.0 0.0 0.0 0.0 51.4 14.7 
















Rapeseed oil 18.6 -31.2 0.0 4.6 0.0 36.7 8.5 - 0.0 1107.1 - 
Soybean oil 0.0 -11.0 1.6 12.6 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -10.0 -0.2 0.0 0.0 5.9 3.9 - 0.0 888.4 - 
Other annual oil 1.4 -19.0 #1.4 9.4 0.0 3.7 8.7 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.8 #-0.4 1.4 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 117.4 -8.6 -1.6 123.0 0.0 0.0 1.8 0.0 0.0 263.7 - 
Bovine meat 47.0 28.6 -0.4 16.8 0.0 0.0 0.0 0.0 6.5 1854.0 - 
Mutton /goat meat 1.0 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 2596.0 - 
Pork meat 76.6 -78.0 0.2 150.2 0.0 0.0 0.8 0.0 2.5 1980.0 - 
Poultry meat 73.6 -4.0 0.6 78.2 0.0 0.0 0.0 0.0 0.0 2373.0 - 
Eggs 53.8 10.8 0.2 39.4 0.0 0.0 0.0 7.1 0.0 1518.0 - 
Milk 1913.0 639.2 -0.4 983.6 269.4 0.0 0.0 0.0 1.6  335.0 - 
Bioethanol 22.4 - - - - - - - - 622.9 - 
Biodiesel 44.7 - - - - - - - - 1173.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts c, 2011); (GAIN, 2013a); 
  (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 27.1 kt of biodiesel from residues; Prices for bovine, mutton/goat, pork and poultry meat taken from Latvia; Price for Sugar from Estonia 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 46.6 0.0 -2.8 9.4 27.8 0.0 4.6 4.3 0.0 169.5 8.9 
Corn 2.2 -8.4 #1.8 5.8 5.0 0.0 0.6 45.5 0.0 234.1 0.3 
Rice (milled eq.) 0.0 -2.0 #-0.2 1.8 0.0 0.0 0.0 - 0.0 §2695.8 0.0 
Wheat 83.8 -24.6 -7.2 50.0 45.6 0.0 1.0 3.3 1.8 219.1 13.8 
Other cereals 36.0 9.0 1.4 4.6 23.0 0.0 0.0 2.2 0.0 170.9 6.7 
Rapeseed 16.8 9.8 #-0.4 5.0 1.0 0.0 0.0 0.0 9.1 408.2 4.9 
Soybean 0.0 -0.6 #0.0 0.2 0.4 0.0 0.0 - 0.0 §367.1 0.0 
Other annual oil crops 0.0 0.2 #2.0 0.0 0.0 0.0 0.2 - 0.0 §808.4 0.0 
Other perennial oil crops 0.0 -0.8 0.0 0.8 0.0 0.0 0.0 - 0.0 §6363.8 0.0 
Pulses 1.0 0.4 #0.0 0.0 0.6 0.0 0.0 0.0 0.0 195.5 *0.3 
Starchy roots 20.4 -13.0 -0.4 26.2 1.0 0.0 1.2 12.7 6.1 536.7 0.6 
Tree nuts 0.0 -2.4 -1.4 0.0 0.0 0.0 0.0 - 83.3 0.0 0.0 
Vegetables 1.0 -47.6 #-0.2 47.4 0.0 0.0 0.0 0.0 2.1 656.8 *0.02 
Fruits 21.8 -92.6 0.0 111.0 1.0 0.0 0.0 0.0 2.1 1479.2 2.1 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 2.0 -0.4 #0.4 2.2 0.0 0.0 0.6 - 0.0 1107.1 - 
Soybean oil 0.0 -0.6 #0.0 0.6 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -1.6 #-0.4 0.0 0.0 0.0 1.2 - 0.0 888.4 - 
Other annual oil 0.4 -4.4 #-1.0 2.8 0.0 0.0 1.0 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.0 0.0 1.0 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 0.0 -5.2 0.2 5.4 0.0 0.0 0.0 - 0.0 1192.4 - 
Bovine meat 9.2 -5.4 0.6 15.2 0.0 0.0 0.0 0.0 0.0 4519.0 - 
Mutton /goat meat 0.0 -1.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 8231.0 - 
Pork meat 10.0 -12.8 -0.4 22.4 0.0 0.0 0.0 0.0 0.0 2192.0 - 
Poultry meat 1.4 -8.8 -0.2 10.0 0.0 0.0 0.0 0.0 0.0 2074.0 - 
Eggs 1.2 -4.0 -0.2 5.0 0.0 0.0 0.0 0.0 0.0 3070.0 - 
Milk 289.6 137.4 4.0 126.2 20.2 0.0 9.8 0.0 0.0  452.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011);  
 (OWM b, 2011);(OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Price for poultry meat taken from Germany 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 2.0 -33.6 #0.2 2.4 32.2 0.0 0.0 0.0 3.4 §264.5 0.5 
Corn 0.0 -64.2 -0.2 2.4 52.0 0.0 8.4 - 1.9 §289.8 0.0 
Rice (milled eq.) 0.0 -1.8 0.0 1.8 0.0 0.0 0.0 - 0.0 §1515.1 0.0 
Wheat 14.2 -49.2 -0.8 58.4 0.0 0.0 2.0 0.0 3.5 §339.1 2.9 
Other cereals 0.0 -2.0 0.0 1.0 1.0 0.0 0.0 - 0.0 §536.1 0.0 
Rapeseed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
Soybean 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
Other annual oil crops 0.0 -0.8 0.0 0.8 0.0 0.0 0.0 - 0.0 §1209.7 0.0 
Other perennial oil crops 0.0 -1.2 0.0 1.2 0.0 0.0 0.0 - 0.0 §2098.4 0.0 
Pulses 1.6 -0.2 #1.2 2.0 1.0 0.0 0.0 0.0 0.0 852.2 *0.7 
Starchy roots 15.6 -18.0 0.0 26.2 0.0 0.0 5.4 6.4 3.0 398.4 0.7 
Tree nuts 0.0 -2.0 0.0 2.0 0.0 0.0 0.0 - 0.0 §6292.9 0.0 
Vegetables 82.4 -19.2 -0.2 86.6 0.0 0.0 8.0 0.0 6.7 638.3 5.4 
Fruits 10.0 -35.8 #-2.6 41.4 0.0 0.0 1.8 0.0 0.0 1219.6 2.2 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 0.0 -0.2 0.0 0.0 0.0 0.0 0.2 - 0.0 1107.1 - 
Soybean oil 0.0 -2.0 0.0 1.0 0.0 0.3 0.7 - 0.0 1055.8 - 
Palm oil 0.0 -1.0 0.0 0.0 0.0 0.3 0.7 - 0.0 888.4 - 
Other annual oil 0.0 -3.8 #0.2 2.8 0.0 0.0 1.2 - 0.0 1047.4 - 
Other perennial oil 0.0 -1.2 #-0.4 0.8 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 0.0 -31.2 -0.4 20.6 0.0 0.0 10.2 - 0.0 1462.8 - 
Bovine meat 1.2 -7.8 0.4 8.4 0.0 0.0 1.0 0.0 0.0 3798.0 - 
Mutton /goat meat 0.0 -0.8 0.2 1.0 0.0 0.0 0.0 0.0 0.0 3604.0 - 
Pork meat 7.8 -8.6 0.0 14.4 0.0 0.0 2.0 0.0 0.0 2375.0 - 
Poultry meat 4.8 -7.6 0.2 10.6 0.0 0.0 2.0 0.0 0.0 1635.0 - 
Eggs 6.4 -0.6 -0.4 5.6 0.0 0.0 1.0 0.0 0.0 1431.0 - 
Milk 43.8 -57.6 -0.4 74.4 9.6 0.0 12.6 0.0 4.348  608.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.6 - - - - - - - - 1027.3 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts b, 2011); (F.O. Lichts c, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 257.8 -1321.2 -109.8 315.6 1125.2 0.0 0.0 2.2 1.6 246.2 41.4 
Corn 225.8 -3041.6 10.4 340.8 2540.0 0.0 360.0 5.7 0.7 215.3 18.7 
Rice (milled eq.) 0.0 -112.2 0.0 46.8 61.4 0.0 4.0 - 0.0 §791.9 0.0 
Wheat 1266.2 -4456.8 26.4 1233.4 3754.0 11.9 618.9 8.2 0.5 225.5 150.4 
Other cereals 33.4 -478.4 33.0 129.0 415.4 0.0 0.0 0.0 0.1 203.9 6.6 
Rapeseed 10.6 -1478.0 -313.0 989.4 186.2 0.0 0.0 0.0 0.0 423.0 2.6 
Soybean 0.0 -1879.4 735.4 2613.8 1.0 0.0 0.0 - 0.0 §437.9 0.0 
Other annual oil crops 2.6 -634.8 #-48.6 18.2 0.0 0.0 27.4 0.0 0.0 §1809.3 3.1 
Other perennial oil crops 0.0 -30.6 0.0 30.6 0.0 0.0 0.0 - 0.0 §691.5 0.0 
Pulses 9.8 -65.0 #1.0 22.2 52.6 0.0 0.0 10.2 0.0 632.5 2.7 
Starchy roots 7030.2 3083.4 4.4 1711.8 655.8 0.0 1139.0 3.8 4.4 161.5 156.0 
Tree nuts 0.0 -134.4 2.0 135.4 0.0 0.0 0.0 - 0.7 §4746.3 0.0 
Vegetables 4894.4 2985.6 7.8 1523.4 162.8 0.0 0.0 0.0 12.0 640.5 86.1 
Fruits 712.8 -1267.2 379.6 2256.8 0.0 0.0 0.0 0.0 4.4 958.5 21.6 
Sugar beets 5520.8 257.2 0.0 5263.6 0.0 0.0 0.0 0.0 0.0 50.8 74.2 
















Rapeseed oil 415.0 238.4 5.6 17.4 0.0 142.1 22.7 - 0.0 1107.1 - 
Soybean oil 500.4 385.4 74.6 100.2 0.0 0.0 89.4 - 0.0 1055.8 - 
Palm oil 0.0 -280.4 #221.8 91.2 0.0 49.1 361.9 - 0.0 888.4 - 
Other annual oil 249.0 256.0 #260.2 103.0 0.0 0.0 150.2 - 0.0 1162.6 - 
Other perennial oil 0.0 -230.6 3.0 68.2 0.0 0.0 165.4 - 0.0 2300.0 - 
Sugar 1002.4 152.2 27.2 733.2 0.0 0.0 144.4 0.0 0.0 1034.2 - 
Bovine meat 387.4 97.6 -0.2 289.6 0.0 0.0 0.0 0.0 0.0 4262.0 - 
Mutton /goat meat 15.6 -0.4 -0.2 15.8 0.0 0.0 0.0 0.0 0.0 5155.0 - 
Pork meat 1304.8 724.0 0.0 580.8 0.0 0.0 0.0 0.0 0.0 1839.0 - 
Poultry meat 825.4 477.4 -3.0 345.0 0.0 0.0 0.0 0.0 0.0 2074.0 - 
Eggs 649.6 357.8 0.4 240.6 0.0 0.0 0.0 7.6 0.7 1185.0 - 
Milk 11772.8 4777.6 109.8 5783.2 1321.8 0.0 0.0 0.0 0.0  432.0 - 
Bioethanol 3.6 - - - - - - - - 622.9 - 
Biodiesel 184.5 - - - - - - - - 1147.9 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts c, 2011); (GAIN, 2013a); 
  (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 67.2 kt of biodiesel from residues; Prices for bovine, mutton/goat, pork and poultry meat taken from Germany 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 3694.0 -356.0 -142.8 972.2 2586.4 0.0 0.0 6.3 2.9 210.3 1146.5 
Corn 1876.2 -349.4 -78.4 118.0 1914.0 27.8 0.0 0.8 3.4 205.7 297.1 
Rice (milled eq.) 0.0 -40.2 10.0 41.0 7.0 0.0 2.2 - 0.0 §697.9 0.0 
Wheat 9241.8 96.0 231.0 4195.4 3556.2 250.0 312.0 6.5 4.9 231.2 2280.2 
Other cereals 12695.6 255.4 -553.4 1561.6 8598.4 150.0 153.0 7.1 4.4 188.5 4483.9 
Rapeseed 2164.8 25.6 -47.0 2006.4 0.0 0.0 4.2 3.8 0.0 454.2 830.8 
Soybean 0.2 -11.6 0.0 11.6 0.0 0.0 0.0 0.0 1.7 §554.0 *0.1 
Other annual oil crops 31.8 -88.8 0.2 18.0 4.0 0.0 3.6 0.0 2.5 §1195.5 29.6 
Other perennial oil crops 0.0 -49.8 -0.2 49.6 0.0 0.0 0.0 - 0.0 §1537.8 0.0 
Pulses 293.2 -16.8 0.0 75.4 211.2 0.0 0.0 4.9 2.9 564.1 139.3 
Starchy roots 9783.8 183.4 -93.8 4609.6 2633.0 0.0 239.4 12.2 8.7 115.9 499.5 
Tree nuts 13.6 -48.2 0.0 60.8 0.0 0.0 0.0 0.0 1.6 §6283.5 26.1 
Vegetables 5636.2 397.4 2.2 4654.0 30.6 0.0 0.0 0.0 10.6 321.1 197.7 
Fruits 3108.0 526.0 -12.0 2343.6 0.0 0.0 0.0 0.0 8.8 393.9 397.5 
Sugar beets 10778.6 -0.6 -0.2 10741.8 0.0 0.0 0.0 0.0 0.3 43.2 209.0 
















Rapeseed oil 800.4 144.8 -0.2 168.6 0.0 235.4 251.4 - 0.0 1107.1 - 
Soybean oil 1.8 -70.6 #0.0 70.4 0.0 0.0 2.0 - 0.0 1055.8 - 
Palm oil 0.0 -144.0 2.4 136.4 0.0 0.0 10.0 - 0.0 888.4 - 
Other annual oil 53.2 -122.2 -15.2 72.6 0.0 0.0 87.6 - 0.0 1162.6 - 
Other perennial oil 0.0 -90.6 -0.2 22.8 0.0 0.0 67.6 - 0.0 2300.0 - 
Sugar 1788.4 165.0 23.0 1631.0 15.0 0.0 0.0 0.0 0.0 670.6 - 
Bovine meat 392.4 242.2 14.4 142.4 0.0 0.0 22.2 0.0 0.0 3064.0 - 
Mutton /goat meat 1.2 -0.4 0.0 1.6 0.0 0.0 0.0 0.0 0.0 5129.0 - 
Pork meat 1927.6 -115.8 -6.0 1922.2 0.0 0.0 115.2 0.0 0.0 1874.0 - 
Poultry meat 1127.6 312.8 -14.8 797.8 0.0 0.0 0.0 0.0 0.3 1567.0 - 
Eggs 591.6 124.4 5.2 419.2 1.0 0.0 0.0 8.6 0.3 1285.0 - 
Milk 12829.2 2069.6 -76.0 7195.6 2738.0 0.0 525.4 0.0 2.1  373.0 - 
Bioethanol 132.1 - - - - - - - - 622.9 - 
Biodiesel 227.2 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (GAIN, 2013a);  
 (GAIN, 2014a);(Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011)  
Note: Additional 58.9 kt of biodiesel from residues; Price for poultry meat taken from the Czech Republic 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 60.2 -329.2 3.6 149.4 230.4 0.0 0.0 9.0 2.0 242.9 32.5 
Corn 677.8 -1524.8 -0.2 208.0 1957.6 0.0 19.8 0.5 0.6 254.8 101.5 
Rice (milled eq.) 109.8 -64.8 -1.2 166.2 0.0 0.0 4.4 2.6 0.0 608.0    28.4 
Wheat 121.0 -1463.2 13.6 1104.8 474.0 0.0 1.2 10.2 0.3 298.1 64.8 
Other cereals 116.8 -88.8 2.4 50.2 137.8 0.0 0.0 12.2 2.8 222.2 96.1 
Rapeseed 0.0 -183.0 0.0 183.0 0.0 0.0 0.0 - 0.0 §534.6 0.0 
Soybean 0.0 -953.0 -0.4 904.0 44.0 0.0 0.0 - 0.5 §554.0 0.0 
Other annual oil crops 29.6 -173.0 -2.8 3.2 7.6 0.0 0.0 3.4 1.0 465.5 20.0 
Other perennial oil crops 373.4 -3.6 0.6 25.4 0.0 0.0 0.0 0.0 0.0 408.8 345.0 
Pulses 22.2 -44.8 #-1.8 37.2 23.0 0.0 0.0 4.5 6.1 1629.2 30.0 
Starchy roots 507.6 -434.6 -0.2 721.0 99.0 0.0 37.6 11.9 2.5 301.6 35.1 
Tree nuts 37.4 -10.2 0.2 46.0 0.0 0.0 0.0 0.0 3.8 1849.1 68.3 
Vegetables 2660.8 496.8 3.0 1880.2 13.0 0.0 0.0 0.0 12.6 588.4 87.9 
Fruits 1662.6 -456.6 -0.8 1994.8 5.2 0.0 0.0 0.0 5.6 1256.6 356.9 
Sugar beets 82.8 0.2 0.0 82.6 0.0 0.0 0.0 0.0 0.0 73.7 1.1 
















Rapeseed oil 63.8 -15.2 -0.2 0.0 0.0 77.6 1.2 - 0.0 1107.1 - 
Soybean oil 153.8 -20.6 -0.2 39.0 0.0 134.1 1.1 - 0.0 1055.8 - 
Palm oil 0.0 -62.8 #6.6 32.8 0.0 23.7 12.9 - 0.0 888.4 - 
Other annual oil 69.8 -19.0 -2.2 54.4 0.0 27.6 4.6 - 0.0 1162.6 - 
Other perennial oil 67.8 -24.8 4.2 72.0 0.0 0.0 24.8 - 0.0 3083.3 - 
Sugar 7.4 -257.2 5.4 254.4 0.0 0.0 15.8 0.0 0.0 601.1 - 
Bovine meat 98.4 -95.0 -0.2 189.0 0.0 0.0 4.2 0.0 0.0 2767.0 - 
Mutton /goat meat 21.6 -6.2 -0.2 27.6 0.0 0.0 0.0 0.0 0.0 6096.0 - 
Pork meat 377.6 -91.8 0.6 455.8 0.0 0.0 14.2 0.0 0.0 2205.0 - 
Poultry meat 277.6 -30.6 -0.2 300.2 0.0 0.0 7.8 0.0 0.0 1015.0 - 
Eggs 126.2 0.8 0.6 101.6 0.0 0.0 0.0 17.0 2.4 1709.0 - 
Milk 2078.6 -432.4 -0.8 2326.6 77.4 0.0 104.2 0.0 0.1  476.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 253.8 - - - - - - - - 1090.3 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (F.O. Lichts c, 2011); (GAIN, 2014b);  
 (GAIN, 2013a);(Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011) 
Note: Price for bovine meat taken from Spain 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1112.6 288.8 63.8 392.0 320.6 0.0 4.6 9.1 7.7 252.5 434.0 
Corn 8087.2 858.8 800.0 897.4 6940.0 0.0 5.2 0.8 1.5 294.9 2342.0 
Rice (milled eq.) 36.8 -38.0 -0.2 64.0 0.0 0.0 6.4 6.5 2.4 §687.0 11.3 
Wheat 5674.4 980.2 390.8 2905.0 803.2 75.5 678.5 10.2 0.9 228.6 2045.6 
Other cereals 485.4 -16.4 3.4 45.2 403.2 0.0 0.0 10.1 1.5 282.2 256.6 
Rapeseed 664.0 558.0 114.4 205.6 2.4 0.0 0.0 0.5 4.0 409.4 399.1 
Soybean 120.8 -10.6 -20.4 96.2 9.6 0.0 0.0 4.3 0.0 367.4 67.8 
Other annual oil crops 1176.6 468.2 63.0 12.8 2.2 0.0 2.0 0.5 3.8 393.5 825.1 
Other perennial oil crops 0.0 -28.0 -0.2 27.8 0.0 0.0 0.0 - 0.0 §1691.5 0.0 
Pulses 58.0 -27.8 3.4 48.4 27.2 0.0 0.0 17.6 3.8 1866.3 53.8 
Starchy roots 3745.2 -131.2 -0.2 2138.8 558.8 0.0 91.2 27.6 1.4 471.2 257.6 
Tree nuts 33.0 -4.2 -0.2 37.0 0.0 0.0 0.0 0.0 0.0 1818.6 1.7 
Vegetables 3784.8 -368.4 0.0 3792.2 168.2 0.0 0.0 0.0 4.6 697.8 262.0 
Fruits 2202.6 -415.0 0.8 2425.0 134.2 0.0 0.4 0.0 2.2 871.6 334.5 
Sugar beets 754.2 -0.6 0.2 736.6 18.4 0.0 0.0 0.0 0.0 43.5 22.1 
















Rapeseed oil 77.0 18.8 1.0 0.0 0.0 58.6 0.6 - 0.0 1107.1 - 
Soybean oil 19.2 -0.2 0.4 19.8 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -41.4 2.0 17.0 0.0 0.0 26.4 - 0.0 888.4 - 
Other annual oil 272.8 1.6 0.6 247.3 0.0 3.7 20.8 - 0.0 1047.4 - 
Other perennial oil 0.0 -8.6 -0.4 4.6 0.0 0.0 3.6 - 0.0 2300.0 - 
Sugar 97.2 -412.8 12.4 513.8 0.0 0.0 0.0 0.0 1.7 502.7 - 
Bovine meat 153.2 -14.0 0.2 159.6 0.0 0.0 0.0 0.0 4.7 2984.0 - 
Mutton /goat meat 63.4 1.4 0.0 61.0 0.0 0.0 0.0 0.0 1.6 5148.0 - 
Pork meat 452.6 -249.0 -0.4 685.2 0.0 0.0 0.0 0.0 2.3 2576.0 - 
Poultry meat 335.0 -59.6 0.0 394.6 0.0 0.0 0.0 0.0 0.0 2155.0 - 
Eggs 321.6 -15.2 0.2 292.0 0.0 0.0 19.4 4.8 3.0 3020.0 - 
Milk 5696.6 -297.6 0.4 5635.6 323.8 0.0 0.0 0.0 0.6  612.0 - 
Bioethanol 22.9 - - - - - - - - 622.9 - 
Biodiesel 60.1 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 623.4 304.4 -37.2 68.2 140.8 15.0 0.0 7.6 3.7 245.7 177.5 
Corn 1038.2 124.8 -31.4 141.6 544.6 95.0 0.0 3.4 7.5 202.5 164.9 
Rice (milled eq.) 0.0 -25.4 -0.2 18.4 6.8 0.0 0.0 - 0.0 §905.4 0.0 
Wheat 1520.8 148.4 15.6 580.5 581.4 86.5 0.0 6.7 2.7 223.2 363.7 
Other cereals 128.0 7.8 -3.4 44.5 49.1 8.0 0.0 5.3 7.2 211.9 49.8 
Rapeseed 359.0 176.6 3.2 163.0 6.4 0.0 0.0 0.0 8.7 463.3 158.2 
Soybean 19.6 -3.8 -0.2 23.2 0.0 0.0 0.0 0.0 0.0 404.7 11.2 
Other annual oil crops 177.0 87.0 23.8 4.8 8.4 0.0 0.8 1.1 1.8 415.4 84.8 
Other perennial oil crops 0.0 -5.4 #-0.4 5.0 0.0 0.0 0.0 - 0.0 §1811.2 0.0 
Pulses 18.6 -5.2 3.0 8.6 15.0 0.0 0.0 5.4 8.2 360.3 10.9 
Starchy roots 218.4 -72.6 78.0 322.4 2.0 0.0 0.4 18.8 0.9 335.3 13.0 
Tree nuts 1.0 -11.6 #0.4 13.0 0.0 0.0 0.0 0.0 0.0 1419.6 *1.2 
Vegetables 297.2 -245.8 0.0 509.4 0.0 0.0 0.0 0.0 6.2 647.7 27.4 
Fruits 140.0 -287.4 1.8 411.6 0.0 0.0 0.0 0.0 4.1 688.2 27.3 
Sugar beets 912.8 -1.6 0.2 914.6 0.0 0.0 0.0 0.0 0.0 52.6 16.4 
















Rapeseed oil 62.4 -40.0 -0.2 36.8 0.0 65.2 0.2 - 0.0 1107.1 - 
Soybean oil 4.2 -4.0 1.0 9.2 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -8.0 #0.0 0.0 0.0 0.0 8.0 - 0.0 888.4 - 
Other annual oil 41.2 -13.8 1.4 17.2 0.0 35.1 4.1 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.6 #-0.2 1.2 0.0 0.0 0.2 - 0.0 2300.0 - 
Sugar 155.8 10.4 79.2 224.2 0.0 0.0 0.0 0.0 0.0 563.5 - 
Bovine meat 18.0 -10.6 0.0 28.6 0.0 0.0 0.0 0.0 0.0 3775.0 - 
Mutton /goat meat 1.0 0.2 0.2 1.0 0.0 0.0 0.0 0.0 0.0 2278.0 - 
Pork meat 91.8 -99.0 0.0 190.8 0.0 0.0 0.0 0.0 0.0 1990.0 - 
Poultry meat 74.6 -20.0 -0.2 94.4 0.0 0.0 0.0 0.0 0.0 1982.0 - 
Eggs 78.0 -3.6 -0.2 75.6 0.0 0.0 0.0 4.872 2.463 1373.0 - 
Milk 1029.4 65.6 1.6 741.0 212.4 0.0 8.4 0.0 0.374  369.0 - 
Bioethanol 64.6 - - - - - - - - 622.9 - 
Biodiesel 96.8 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Price for sugar and poultry meat taken from Slovenia 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 75.0 -58.0 0.2 41.0 78.8 0.0 0.0 4.0 7.8 194.4 18.8 
Corn 318.2 -137.0 -0.2 85.2 309.2 0.0 0.0 0.9 12.7 203.6 40.0 
Rice (milled eq.) 0.0 -7.6 #-0.4 7.2 0.0 0.0 0.0 - 0.0 §1036.5 0.0 
Wheat 147.4 -167.0 -4.4 190.0 51.0 0.0 14.0 5.7 15.0 221.6 32.7 
Other cereals 26.4 -18.8 -0.4 11.6 30.2 0.0 0.0 0.0 6.7 234.3 8.5 
Rapeseed 13.2 6.4 #-0.6 6.2 0.0 0.0 0.0 0.0 0.0 432.0 4.9 
Soybean 0.0 -2.0 0.0 0.6 0.0 0.0 0.0 - 70.0 400.2 *0.0 
Other annual oil crops 0.2 -4.2 #-0.2 2.2 1.0 0.0 1.0 0.0 0.0 418.3 *0.1 
Other perennial oil crops 2.0 -2.4 #-0.2 2.2 0.0 0.0 0.0 0.0 0.0 §2384.2 0.9 
Pulses 3.6 -2.8 #-1.2 4.6 0.6 0.0 0.0 0.0 0.0 2615.7 1.4 
Starchy roots 128.8 -41.4 0.6 116.6 39.8 0.0 0.0 6.1 3.9 253.1 5.7 
Tree nuts 3.0 -4.2 #0.4 7.6 0.0 0.0 0.0 0.0 0.0 3862.7 0.3 
Vegetables 73.6 -113.4 -0.2 164.8 0.0 0.0 0.0 0.0 11.8 624.9 3.8 
Fruits 253.4 -89.4 2.4 304.0 0.0 0.0 0.0 0.0 11.9 725.9 22.6 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 2.4 -8.8 0.0 0.4 0.0 9.0 1.8 - 0.0 1107.1 - 
Soybean oil 0.0 -19.2 0.4 14.2 0.0 0.0 5.4 - 0.0 1055.8 - 
Palm oil 0.0 -6.4 #-0.4 3.2 0.0 0.0 2.8 - 0.0 888.4 - 
Other annual oil 0.0 -16.2 0.0 6.6 1.4 1.1 7.1 - 0.0 1162.6 - 
Other perennial oil 0.0 -1.6 #0.6 2.0 0.0 0.0 0.2 - 0.0 2300.0 - 
Sugar 0.0 -54.6 3.4 38.0 0.0 0.0 20.0 - 0.0 563.5 - 
Bovine meat 36.4 -5.8 -0.2 42.0 0.0 0.0 0.0 0.0 0.0 3989.0 - 
Mutton /goat meat 2.0 0.0 0.0 2.0 0.0 0.0 0.0 0.0 0.0 5299.0 - 
Pork meat 47.8 -33.2 0.0 81.0 0.0 0.0 0.0 0.0 0.0 1961.0 - 
Poultry meat 57.4 7.6 -0.4 49.4 0.0 0.0 0.0 0.0 0.0 1982.0 - 
Eggs 20.0 -1.2 -0.4 19.0 0.0 0.0 0.0 9.0 0.0  735.0 - 
Milk 661.4 63.6 -0.4 530.8 53.4 0.0 2.0 0.0 1.9  396.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 10.2 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011);  












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 9399.2 -511.2 -123.8 716.1 8158.9 110.0 0.0 8.0 0.5 228.4 3060.4 
Corn 3651.4 -4880.4 110.4 184.4 7260.0 580.0 583.8 0.4 0.2 257.8 352.1 
Rice (milled eq.) 554.8 113.6 -16.0 373.8 1.0 0.0 38.4 2.2 0.0 616.5 112.3 
Wheat 6138.4 -4160.0 -511.0 3705.5 5225.2 334.5 0.0 7.6 0.5 276.1 1917.2 
Other cereals 1591.2 -1027.8 62.2 55.6 2281.4 0.0 17.0 12.9 4.5 221.0 733.6 
Rapeseed 38.2 -67.6 -6.8 98.8 0.0 0.0 0.0 0.0 0.2 364.0 20.8 
Soybean 1.8 -3041.4 #43.2 2995.8 90.4 0.0 0.0 0.0 0.0 412.1 0.7 
Other annual oil crops 951.8 -394.2 -0.2 101.2 179.6 0.0 6.8 0.7 0.1 486.5 762.4 
Other perennial oil crops 6930.4 334.0 -44.6 417.6 0.0 0.0 0.0 0.0 0.5 700.8 2469.9 
Pulses 351.0 -236.2 250.6 406.2 351.8 0.0 0.0 11.5 4.7 492.8 325.7 
Starchy roots 2404.8 -1806.6 88.0 3074.2 584.2 0.0 419.0 4.8 2.5 302.2 84.1 
Tree nuts 259.6 -65.0 1.2 323.4 0.0 0.0 0.0 0.0 0.7 1247.0 587.4 
Vegetables 13088.2 4840.0 16.2 6659.8 363.0 0.0 0.0 0.0 15.0 697.2 354.3 
Fruits 15445.0 5407.8 92.6 8862.4 47.8 0.0 314.2 0.0 8.9 633.1 1682.4 
Sugar beets 4155.2 0.4 -0.4 4154.4 0.0 0.0 0.0 0.0 0.0 48.9 51.7 
















Rapeseed oil 37.6 -12.4 0.0 17.2 0.0 17.2 15.6 - 0.0 1107.1 - 
Soybean oil 525.8 163.4 -9.6 140.9 0.0 211.9 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -697.0 -11.4 0.0 0.0 229.1 456.5 - 0.0 888.4 - 
Other annual oil 437.6 -248.6 6.8 432.0 0.0 17.2 243.8 - 0.0 1162.6 - 
Other perennial oil 1416.2 636.2 -10.6 630.2 0.0 0.0 139.2 - 0.0 3083.3 - 
Sugar 631.2 -679.4 -212.2 1087.4 0.0 0.0 11.0 0.0 0.0 699.4 - 
Bovine meat 617.4 -27.4 0.0 644.8 0.0 0.0 0.0 0.0 0.0 2767.0 - 
Mutton /goat meat 159.4 10.6 -0.4 148.4 0.0 0.0 0.0 0.0 0.0 3753.0 - 
Pork meat 3410.4 1010.4 -1.8 2398.2 0.0 0.0 0.0 0.0 0.0 1577.0 - 
Poultry meat 1168.2 -45.8 0.2 1214.2 0.0 0.0 0.0 0.0 0.0 1940.0 - 
Eggs 821.4 110.0 -5.0 639.4 0.0 0.0 0.0 6.1 2.3 1855.0 - 
Milk 7529.2 -3040.8 68.0 7748.2 2454.2 0.0 435.6 0.0 0.0  515.0 - 
Bioethanol 326.4 - - - - - - - - 622.9 - 
Biodiesel 458.8 - - - - - - - - 1032.9 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (F.O. Lichts b, 2011); (F.O. Lichts c, 2011);  
 (GAIN, 2013b);(GAIN, 2013c); (GAIN, 2013a); (Hamelinck et al., 2013); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011) 
Note: Additional 97.3 kt of biodiesel and 28.4 kt of bioethanol from residues 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1482.0 372.6 -42.6 69.8 728.8 170.0 0.0 4.1 3.5 208.0 342.0 
Corn 0.0 -44.8 0.0 10.0 20.8 14.0 0.0 - 0.0 §528.6 0.0 
Rice (milled eq.) 0.0 -56.6 -0.4 55.4 0.2 0.0 0.6 - 0.0 §1133.9 0.0 
Wheat 2226.4 283.0 85.2 786.5 750.1 344.0 0.0 3.4 3.5 236.2 382.4 
Other cereals 1179.4 135.4 -20.0 103.7 684.5 170.0 0.0 5.1 0.5 181.5 281.6 
Rapeseed 265.0 -48.6 6.6 289.2 31.0 0.0 0.0 0.0 0.0 476.2 97.1 
Soybean 0.0 -16.6 0.0 16.6 0.0 0.0 0.0 - 0.0 §807.3 0.0 
Other annual oil crops 15.6 -110.2 #-0.8 11.6 86.0 0.0 0.0 9.0 0.0 298.7 10.3 
Other perennial oil crops 0.0 -16.6 0.2 16.8 0.0 0.0 0.0 - 0.0 §1794.4 0.0 
Pulses 43.6 2.8 0.0 17.2 18.6 0.0 0.0 9.2 2.5 131.7 16.4 
Starchy roots 838.8 -313.6 7.6 567.2 76.8 0.0 386.2 6.0 6.8 387.5 27.4 
Tree nuts 0.0 -45.2 0.2 44.4 0.0 0.0 0.0 - 2.2 §5330.8 0.0 
Vegetables 314.8 -604.4 0.4 836.6 13.2 0.0 0.0 0.0 7.6 618.2 21.7 
Fruits 41.6 -1168.0 -1.4 1170.2 0.0 0.0 0.0 0.0 3.1 1760.5 10.1 
Sugar beets 2197.2 0.0 0.0 2101.6 87.0 0.0 0.0 0.0 0.4 38.0 39.0 
















Rapeseed oil 113.8 -79.8 -0.6 45.6 0.0 142.2 5.2 - 0.0 1107.1 - 
Soybean oil 2.4 -17.4 #0.2 20.0 0.0 0.0 0.0 - 0.0 1055.8 - 
Palm oil 0.0 -189.4 -5.6 42.2 0.0 0.0 141.6 - 0.0 888.4 - 
Other annual oil 10.8 -82.8 #-0.2 28.4 0.0 0.0 65.0 - 0.0 1162.6 - 
Other perennial oil 0.0 -36.4 #4.0 16.6 0.0 0.0 23.8 - 0.0 2300.0 - 
Sugar 388.8 17.4 -0.4 371.0 0.0 0.0 0.0 0.0 0.0 744.4 - 
Bovine meat 133.0 -88.4 -0.2 221.2 0.0 0.0 0.0 0.0 0.0 2464.0 - 
Mutton /goat meat 5.0 -7.2 -0.2 12.0 0.0 0.0 0.0 0.0 0.0 3710.0  
Pork meat 263.2 -81.0 0.0 344.2 0.0 0.0 0.0 0.0 0.0 1624.0 - 
Poultry meat 111.2 -41.0 0.4 152.6 0.0 0.0 0.0 0.0 0.0 1359.0 - 
Eggs 105.8 -13.0 -0.2 110.8 0.0 0.0 0.0 5.482 1.684 1798.0 - 
Milk 3103.0 -358.8 0.0 3434.2 25.0 0.0 2.6 0.0 0.0  484.0 - 
Bioethanol 215.8 - - - - - - - - 622.9 - 
Biodiesel 137.2 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013) 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011); (Wollin and Beckman, 2011) 
Note: Additional 101.5 kt of bioethanol from residues; Price for poultry meat taken from Denmark 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 5727.4 831.8 -7.0 1520.0 3173.0 0.0 0.0 2.7 0.8 203.2 992.8 
Corn 0.0 -1170.0 6.6 1003.0 18.0 0.0 144.8 - 0.9 §300.5 0.0 
Rice (milled eq.) 0.0 -454.2 0.4 400.4 12.4 0.0 41.8 - 0.0 §917.0 0.0 
Wheat 14931.8 953.4 168.2 6540.2 6385.0 0.0 602.8 2.0 2.2 242.8 1918.6 
Other cereals 832.2 35.0 -4.0 395.6 372.2 0.0 0.0 2.5 0.6 194.5 152.4 
Rapeseed 2196.2 97.0 -0.2 1814.2 276.4 0.0 0.0 0.4 0.0 465.6 639.2 
Soybean 0.0 -825.6 -0.4 659.6 165.6 0.0 0.0 - 0.0 §480.0 0.0 
Other annual oil crops 49.8 -226.4 1.8 114.4 95.2 0.0 52.8 4.8 0.7 536.3 27.3 
Other perennial oil crops 0.0 -101.4 0.2 101.6 0.0 0.0 0.0 - 0.0 §1456.0 0.0 
Pulses 723.0 53.4 -0.4 174.2 442.0 0.0 0.0 6.8 0.6 330.8 187.2 
Starchy roots 6079.2 -1509.8 -205.6 6387.0 98.0 0.0 435.6 5.5 1.7 236.9 142.4 
Tree nuts 0.0 -169.2 -0.2 168.6 0.0 0.0 0.0 - 0.2 §4882.2 0.0 
Vegetables 2561.6 -3666.4 -0.4 5701.0 59.0 0.0 0.0 0.0 7.5 741.4 113.8 
Fruits 421.4 -7629.8 1.2 7870.4 0.0 0.0 0.0 0.0 2.3 1943.3 29.1 
Sugar beets 7572.4 -19.2 0.0 6610.9 0.0 980.7 0.0 0.0 0.0 40.7 117.9 
















Rapeseed oil 764.4 176.8 0.0 481.9 0.0 104.7 0.0 - 0.2 1107.1 - 
Soybean oil 119.4 -147.2 0.2 264.6 0.0 0.0 2.0 - 0.1 1055.8 - 
Palm oil 0.0 -601.4 2.8 48.0 0.0 0.0 556.0 - 0.0 888.4 - 
Other annual oil 5.0 -431.6 44.8 200.0 0.0 0.0 281.0 - 0.1 1162.6 - 
Other perennial oil 0.6 -222.2 0.0 78.4 0.0 0.0 143.4 - 0.4 2300.0 - 
Sugar 1267.8 -995.8 -21.8 2241.8 0.0 0.0 0.0 0.0 0.0 659.8 - 
Bovine meat 884.2 -360.6 0.0 1244.8 0.0 0.0 0.0 0.0 0.0 4151.0 - 
Mutton /goat meat 312.6 -18.8 0.0 331.4 0.0 0.0 0.0 0.0 0.0 4192.0 - 
Pork meat 752.6 -883.4 0.0 1636.0 0.0 0.0 0.0 0.0 0.0 3394.0 - 
Poultry meat 1495.4 -399.2 -0.2 1894.4 0.0 0.0 0.0 0.0 0.0 1766.0 - 
Eggs 632.4 -92.6 0.6 648.8 0.0 0.0 0.0 11.4 0.7 1133.0 - 
Milk 14058.6 -3221.0 1.4 15197.2 1229.4 0.0 854.4 0.0 0.0 404.0 - 
Bioethanol 83.5 - - - - - - - - 622.9 - 
Biodiesel 101.0 - - - - - - - - 1202.2 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (F.O. Lichts a, 2011); (GAIN, 2013a); (Hamelinck et al., 2013); 
 (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011); (OWM f, 2011); (OWM g, 2011) 
Note: Additional 69.8 kt of biodiesel from residues; Prices for bovine and pork meat taken from Ireland 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1658.8 -190.4 -21.4 1659.6 4.4 0.0 0.0 4.9 4.6 333.9 1110.9 
Corn 22785.4 -1001.0 -1646.0 17518.2 2432.4 0.0 13.6 1.7 8.1 267.0 14198.8 
Rice (milled eq.) 4517.8 -1334.0 -213.4 4562.0 405.8 0.0 5.8 3.5 9.0 807.8 2822.1 
Wheat 3463.0 -5186.4 -500.8 6713.8 1.6 0.0 992.2 4.0 3.7 445.4 1885.0 
Other cereals 9758.0 -426.6 -547.6 7555.4 148.8 0.0 1142.4 1.9 6.4 407.5 9094.0 
Rapeseed 42.6 5.6 0.0 37.0 0.0 0.0 0.0 0.0 0.0 407.5 33.7 
Soybean 507.8 -12.8 -18.0 425.6 33.4 0.0 0.0 4.3 4.3 425.1 417.4 
Other annual oil crops 3607.6 371.2 -154.6 813.8 56.6 0.0 102.6 4.6 3.5 718.4 4930.5 
Other perennial oil crops 1002.8 -2.8 4.4 418.2 0.0 0.0 0.0 0.0 6.4 227.6 *807.1 
Pulses 5808.8 191.6 -115.8 4577.2 141.8 0.0 0.0 6.7 7.2 656.7 *7807.1 
Starchy roots 52116.6 -27.2 -1239.4 37376.4 6440.8 0.0 1151.8 1.7 9.9 292.9 7034.1 
Tree nuts 315.8 159.2 22.4 171.8 0.0 0.0 0.0 0.0 4.0 343.0 413.4 
Vegetables 8723.8 175.4 76.8 7859.8 0.0 0.0 0.0 0.0 8.9 426.4 *1404.7 
Fruits 24454.8 19.8 21.6 19443.8 2376.0 0.0 34.6 0.0 10.6 277.6 *3898.1 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 211.2 0.0 
















Rapeseed oil 10.8 -0.4 0.0 11.2 0.0 0.0 0.0 - 0.0 ɵ1406.9 - 
Soybean oil 41.2 -140.8 9.4 186.4 0.0 0.0 5.0 - 0.0 ɵ1220.4 - 
Palm oil 11.0 -1375.4 #-75.8 739.0 0.0 0.0 571.6 - 0.0 ɵ966.4 - 
Other annual oil 555.8 -195.4 -56.4 558.6 0.0 0.0 136.2 - 0.0 ɵ1307.2 - 
Other perennial oil 61.0 -15.4 3.2 78.4 0.0 0.0 1.2 - 0.0 ɵ1445.6 - 
Sugar 3136.4 -123.4 -24.4 3184.0 0.0 0.0 53.2 0.0 0.0 586.0 - 
Bovine meat 1769.0 -16.6 0.6 1786.2 0.0 0.0 0.0 0.0 0.0 2509.0 - 
Mutton /goat meat 498.6 4.6 0.4 494.4 0.0 0.0 0.0 0.0 0.0 3208.0 - 
Pork meat 392.8 -5.0 3.2 401.0 0.0 0.0 0.0 0.0 0.0 5216.0 - 
Poultry meat 455.4 -28.2 0.0 482.6 0.0 0.0 1.0 0.0 0.0 3478.0 - 
Eggs 348.6 -1.6 0.2 288.8 0.0 0.0 0.0 9.1 8.6 2113.0 - 
Milk 14717.0 -373.8 6.2 13474.4 457.0 0.0 154.4 0.0 6.7  386.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 0.0 -266.6 -4.0 262.2 0.0 0.0 0.0 - 0.2 §374.7 *0.0 
Corn 2849.8 -269.4 -181.2 1964.6 579.6 0.0 1.2 2.3 11.2 406.8 *2833.2 
Rice (milled eq.) 223.2 -876.2 -19.0 814.8 0.0 0.0 208.0 4.6 4.4 790.3 *354.8 
Wheat 12.8 -1442.6 #11.4 1416.6 0.0 0.0 0.0 0.0 3.4 §319.0 *9.2 
Other cereals 2811.6 -50.4 -4.6 2204.0 258.4 0.0 0.0 2.5 11.3 348.9 *3267.3 
Rapeseed 0.0 -0.2 0.0 0.2 0.0 0.0 0.0 - 0.0 407.5 0.0 
Soybean 13.6 -2.0 #-1.0 14.6 0.0 0.0 0.0 0.0 0.0 1077.6 *22.8 
Other annual oil crops 1246.8 -2.6 1.0 491.6 4.0 0.0 52.6 7.6 10.0 1349.9 *1601.4 
Other perennial oil crops 152.6 -1.0 0.0 35.0 0.0 0.0 2.4 0.0 4.2 194.9 *249.8 
Pulses 849.8 -50.6 -71.6 695.6 0.0 0.0 0.0 5.8 9.8 1291.0 *1329.3 
Starchy roots 23280.4 -24.0 -1040.0 11031.6 6734.0 0.0 1.0 1.7 18.5 439.2 *2632.6 
Tree nuts 42.0 0.0 0.2 42.2 0.0 0.0 0.0 0.0 0.0 §3669.0 *56.8 
Vegetables 3574.8 -144.4 0.8 3468.6 0.0 0.0 0.0 0.0 6.8 647.8 *775.7 
Fruits 7806.6 205.4 2.2 6201.4 30.2 0.0 195.0 0.0 15.5 336.4 *872.4 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - ɵ 1147.7 - 
Soybean oil 0.8 -99.2 -11.8 71.6 0.0 0.0 16.6 - 0.0 ɵ 1456.4 - 
Palm oil 351.2 -142.6 -0.6 205.2 0.0 0.0 278.6 - 1.9 ɵ 1114.4 - 
Other annual oil 168.0 -22.2 2.0 189.4 0.0 0.0 2.8 - 0.0 ɵ 1602.2 - 
Other perennial oil 46.0 -1.6 -0.2 18.2 0.0 0.0 29.2 - 0.0 ɵ 3112.6 - 
Sugar 304.2 -456.8 -44.4 654.4 0.0 0.0 62.8 0.0 0.0 575.5 - 
Bovine meat 386.2 -64.8 -0.4 450.6 0.0 0.0 0.0 0.0 0.0 3094.0 - 
Mutton /goat meat 115.0 -4.0 0.6 119.6 0.0 0.0 0.0 0.0 0.0 4487.0  
Pork meat 120.4 -79.8 0.0 200.2 0.0 0.0 0.0 0.0 0.0 3044.0 - 
Poultry meat 105.0 -296.4 -1.0 391.8 0.0 0.0 8.6 0.0 0.0 3922.0 - 
Eggs 31.2 -27.8 -2.4 45.8 0.0 0.0 0.0 22.4 6.4 2832.0 - 
Milk 765.6 -221.8 2.2 940.6 9.0 0.0 0.0 0.0 4.0  870.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 
Note: Rapeseed price from Africa (North), ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 4148.0 -1239.6 -183.0 1990.2 2529.4 0.0 0.0 7.9 6.9 295.4 3652.4 
Corn 7292.6 -11167.6 -75.6 6743.6 9942.2 0.0 216.6 0.5 7.9 273.7 1163.0 
Rice (milled eq.) 3998.8 225.8 121.2 3289.6 137.8 0.0 163.6 1.4 6.3 915.9 627.9 
Wheat 16675.8 -23202.4 -1014.4 27919.8 5846.4 0.0 637.2 4.7 9.5 411.3 6819.7 
Other cereals 5804.2 -346.2 143.2 4225.2 965.0 0.0 717.6 1.6 4.6 378.6 9192.7 
Rapeseed 39.8 -4.6 0.2 40.6 0.0 0.0 0.0 0.0 9.0 454.2 21.3 
Soybean 31.0 -1961.2 -13.2 1970.2 0.2 0.0 0.0 0.6 0.4 408.0 10.7 
Other annual oil crops 1716.8 -21.8 -6.2 334.4 2.6 0.0 270.8 2.9 6.5 1066.3 2982.4 
Other perennial oil crops 2921.8 51.4 -61.0 612.4 0.0 0.0 42.4 0.0 5.7 447.7 2977.7 
Pulses 1075.8 -753.6 -7.0 1444.0 205.8 0.0 0.0 6.8 5.5 782.9 1018.8 
Starchy roots 9568.4 86.2 0.2 7293.2 35.0 0.0 174.8 8.2 12.6 517.9 457.2 
Tree nuts 274.4 -58.2 -1.2 314.4 0.0 0.0 14.2 0.0 0.8 2570.3 467.4 
Vegetables 36570.8 774.8 104.8 32326.0 73.2 0.0 11.2 0.0 9.7 454.8 1671.3 
Fruits 20054.8 871.2 15.4 17306.4 93.6 0.0 7.2 0.0 9.3 1068.2 1791.7 
Sugar beets 8977.0 0.0 -0.2 8856.8 120.0 0.0 0.0 0.0 0.0 46.4 171.6 
















Rapeseed oil 12.6 -10.4 10.8 33.6 0.0 0.0 0.2 - 0.0 ɵ 1303.3 - 
Soybean oil 317.0 -1005.4 -86.4 776.4 0.0 0.0 459.6 - 0.0 ɵ 1123.3 - 
Palm oil 0.0 -839.6 -5.4 63.4 0.0 0.0 770.8 - 0.0 ɵ 1055.7 - 
Other annual oil 321.2 -503.4 -81.6 641.6 0.0 0.0 101.4 - 0.0 ɵ 1210.1 - 
Other perennial oil 361.2 117.8 -18.4 203.8 0.0 0.0 21.2 - 0.0 ɵ 2772.0 - 
Sugar 3061.4 -3750.6 -96.2 5882.4 0.0 0.0 832.8 0.0 0.0 460.7 - 
Bovine meat 1538.0 -286.2 -0.6 1823.6 0.0 0.0 0.0 0.0 0.0 3676.0 - 
Mutton /goat meat 1082.4 -8.2 0.4 1090.0 0.0 0.0 1.0 0.0 0.0 5658.0 - 
Pork meat 2.4 -0.6 0.0 3.0 0.0 0.0 0.0 0.0 0.0 4200.0 - 
Poultry meat 1913.6 -53.6 -0.8 1966.4 0.0 0.0 0.0 0.0 0.0 3243.0 - 
Eggs 933.4 -13.0 0.6 770.2 0.0 0.0 4.4 13.8 4.6 2647.0 - 
Milk 19024.4 -3938.6 37.2 20731.4 1525.2 0.0 41.0 0.0 3.1  474.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 228.0 -251.4 0.0 452.4 8.4 0.0 7.0 2.4 1.3 263.8 77.9 
Corn 11217.0 711.6 149.2 5654.2 4250.6 0.0 273.2 0.4 4.1 182.7 2859.2 
Rice (milled eq.) 2.0 -846.2 #41.6 889.8 0.0 0.0 0.0 0.0 0.0 §553.5 1.1 
Wheat 1910.4 -1606.4 -43.6 3316.2 34.4 0.0 6.2 2.2 2.2 294.3 655.5 
Other cereals 378.8 -119.6 53.0 415.6 101.0 0.0 0.0 3.1 4.2 209.9 492.3 
Rapeseed 41.0 -1.4 -1.6 40.8 0.0 0.0 0.0 0.0 0.0 407.5 36.1 
Soybean 455.8 33.8 -148.0 238.0 7.0 0.0 0.0 3.2 5.3 397.5 263.1 
Other annual oil crops 766.8 -60.6 -9.8 27.2 4.0 0.0 1.2 0.7 0.5 479.8 606.6 
Other perennial oil crops 0.0 -32.2 1.2 32.4 0.0 0.0 0.0 - 0.0 §454.2 0.0 
Pulses 106.2 -130.4 -3.4 200.8 16.4 0.0 0.0 9.0 2.7 874.6 126.8 
Starchy roots 2684.6 -175.4 5.6 2215.0 211.8 0.0 165.2 2.8 6.9 286.7 146.5 
Tree nuts 17.4 -2.0 3.6 23.0 0.0 0.0 0.0 0.0 0.0 §5207.5 5.6 
Vegetables 2595.2 -98.2 -1.2 2398.8 37.2 0.0 0.0 0.0 9.5 324.0 150.1 
Fruits 6266.4 2594.4 48.0 3481.0 0.0 0.0 2.2 0.0 6.4 660.2 316.9 
Sugar beets 0.0 0.4 0.4 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 15.2 -7.2 #-0.2 0.0 0.0 0.0 22.2 - 0.0 ɵ 1223.9 - 
Soybean oil 28.4 -224.6 14.0 267.0 0.0 0.0 0.0 - 0.0 ɵ 1072.3 - 
Palm oil 0.0 -436.2 0.0 51.0 0.0 0.0 385.2 - 0.0 ɵ 872.3 - 
Other annual oil 298.6 -114.8 7.4 329.0 0.0 0.0 91.8 - 0.0 ɵ 1182.0 - 
Other perennial oil 0.2 -44.0 #-0.4 26.4 0.0 0.0 17.4 - 0.0 ɵ 1446.4 - 
Sugar 2882.0 850.0 -58.0 1712.2 0.0 0.0 261.6 0.0 0.0 372.6 - 
Bovine meat 909.4 37.4 3.4 867.4 0.0 0.0 8.0 0.0 0.0 2979.0 - 
Mutton /goat meat 198.6 -11.4 0.6 210.6 0.0 0.0 0.0 0.0 0.0 4244.0 - 
Pork meat 259.0 -27.0 2.4 288.4 0.0 0.0 0.0 0.0 0.0 1982.0 - 
Poultry meat 1391.4 -258.2 -0.4 1649.2 0.0 0.0 0.0 0.0 0.0 2090.0 - 
Eggs 480.8 -0.2 -1.0 363.6 0.0 0.0 0.0 14.4 9.9 1700.0 - 
Milk 3478.4 -245.4 9.8 3245.2 454.6 0.0 0.0 0.0 0.9  397.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2013d) 
Note: Rapeseed price from Africa (North), ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 1.0 -349.6 #-3.2 325.6 0.8 0.0 21.0 0.0 0.0 §288.7 *0.4 
Corn 14496.2 -293.2 95.2 8272.6 4118.2 0.0 338.2 1.9 12.7 478.1 8779.1 
Rice (milled eq.) 7093.2 -5706.0 281.4 11109.6 230.2 0.0 576.8 3.6 6.9 755.3 5451.7 
Wheat 119.6 -5945.8 70.2 5883.0 26.0 0.0 16.8 3.3 3.4 666.1 67.1 
Other cereals 25604.6 -76.2 599.8 18507.2 3587.4 0.0 465.8 2.1 12.1 360.5 29218.9 
Rapeseed 0.0 -4.6 0.4 5.0 0.0 0.0 0.0 - 0.0 407.5 0.0 
Soybean 526.6 8.4 -0.6 403.4 49.4 0.0 0.0 2.8 9.6 432.7 590.5 
Other annual oil crops 6858.0 287.8 58.2 1458.8 47.8 0.0 601.8 6.0 5.3 729.9 9232.0 
Other perennial oil crops 2233.0 -8.8 -3.2 367.8 0.0 0.0 55.4 0.0 3.7 309.7 4486.6 
Pulses 5373.6 -10.4 -131.4 2915.8 1030.4 0.0 236.0 7.1 13.2 751.4 11119.7 
Starchy roots 126485.4 -167.4 -248.2 59222.2 33697.8 0.0 12599.2 1.6 14.9 340.6 12709.3 
Tree nuts 1669.6 617.6 73.6 1100.6 0.0 0.0 0.0 0.0 2.3 365.7 *1981.5 
Vegetables 16578.2 -1147.6 22.8 16093.6 0.0 0.0 0.0 0.0 9.3 671.6 2570.8 
Fruits 20112.4 8.8 1.4 17963.8 0.0 0.0 0.0 0.0 10.7 595.4 3333.8 
Sugar beets 4.0 -0.6 0.0 0.0 4.6 0.0 0.0 0.0 0.0 §52.7 0.3 
















Rapeseed oil 0.0 -2.4 #1.6 4.0 0.0 0.0 0.0 - 0.0 ɵ 1331.3 - 
Soybean oil 5.2 -141.8 #-27.0 115.4 0.0 0.0 4.6 - 0.0 ɵ 895.4 - 
Palm oil 1825.2 -931.6 21.4 1398.6 0.0 0.0 1323.0 - 2.0 ɵ 966.1 - 
Other annual oil 1494.6 -35.0 21.0 1410.0 0.0 0.0 140.6 - 0.0 ɵ 889.3 - 
Other perennial oil 693.0 22.4 1.8 654.2 0.0 0.0 18.2 - 0.0 ɵ 1135.4 - 
Sugar 428.8 -2454.2 112.2 2836.8 0.0 0.0 158.8 0.0 0.0 399.1 - 
Bovine meat 999.8 -33.4 1.4 1034.6 0.0 0.0 0.0 0.0 0.0 3878.0 - 
Mutton /goat meat 845.2 -7.6 -0.2 852.6 0.0 0.0 0.0 0.0 0.0 4523.0  
Pork meat 344.2 -28.2 1.2 373.6 0.0 0.0 0.0 0.0 0.0 2913.0 - 
Poultry meat 555.8 -250.6 1.2 807.6 0.0 0.0 0.0 0.0 0.0 4160.0 - 
Eggs 840.0 -3.0 9.6 745.4 0.0 0.0 0.0 5.2 7.5 2072.0 - 
Milk 4306.4 -2033.4 23.8 6076.8 94.0 0.0 6.6 0.0 2.9  722.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 
Note: Rapeseed price from Africa (North), ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 623.4 -601.2 26.4 941.4 270.4 0.0 0.0 2.6 1.8 253.0 265.4 
Corn 25366.2 -10696.4 144.8 17833.0 13731.8 0.0 124.2 1.8 11.2 333.5 8597.1 
Rice (milled eq.) 817.2 -994.8 -78.2 1661.6 0.0 0.0 4.4 1.3 3.3 564.5 324.7 
Wheat 3800.8 -3542.0 10.6 5160.0 89.6 0.0 1544.2 2.1 6.5 247.7 735.5 
Other cereals 6923.0 -3613.8 5.0 691.4 8821.2 0.0 800.0 0.5 1.8 264.5 2060.3 
Rapeseed 2.2 -1360.2 #-18.0 1331.0 0.0 0.0 0.0 0.0 1.0 397.4 *1.4 
Soybean 193.8 -3782.2 7.4 2556.0 930.6 0.0 380.0 3.4 2.8 346.2 121.1 
Other annual oil crops 622.6 -897.8 11.0 218.2 649.2 0.0 231.0 2.1 1.1 717.8 401.9 
Other perennial oil crops 1622.6 36.8 4.2 213.6 0.0 0.0 13.2 0.0 0.2 220.8 445.8 
Pulses 1827.0 -91.6 156.0 1845.0 7.4 0.0 15.0 4.8 5.7 911.5 2201.5 
Starchy roots 2927.6 -459.8 9.8 2583.0 40.6 0.0 463.6 2.4 7.1 533.8 151.0 
Tree nuts 204.6 -20.8 0.0 225.4 0.0 0.0 0.0 0.0 0.0 3226.2 142.2 
Vegetables 15512.6 5651.0 22.4 8916.0 0.0 0.0 1.0 0.0 9.8 492.8 857.8 
Fruits 27297.0 8839.8 302.4 15356.8 410.2 0.0 0.2 0.0 16.0 287.0 1735.2 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 529.0 -34.0 -0.4 175.4 0.0 0.0 387.2 - 0.0 ɵ 1234.5 - 
Soybean oil 385.8 -376.0 -3.6 717.4 0.0 0.0 40.8 - 0.0 ɵ 983.1 - 
Palm oil 771.0 -66.2 13.6 449.6 0.0 0.0 401.2 - 0.0 ɵ 933.1 - 
Other annual oil 125.4 -223.2 21.0 156.8 0.0 0.0 212.8 - 0.0 ɵ 1355.3 - 
Other perennial oil 253.2 -38.0 -0.2 111.8 0.0 0.0 179.2 - 0.0 ɵ 1553.8 - 
Sugar 9741.6 3013.4 -20.4 6647.2 2.0 0.0 337.4 0.0 0.1 401.1 - 
Bovine meat 2161.8 -157.6 5.6 2322.2 0.0 0.0 0.0 0.0 0.1 2648.0 - 
Mutton /goat meat 99.2 -22.6 0.0 121.8 0.0 0.0 0.0 0.0 0.0 3537.0 - 
Pork meat 1338.4 -504.4 -0.2 1841.4 0.0 0.0 0.0 0.0 0.1 2306.0 - 
Poultry meat 3455.4 -742.6 -0.4 4148.0 0.0 0.0 30.8 0.0 0.4 1890.0 - 
Eggs 2793.6 -19.0 0.2 2412.8 0.0 0.0 0.0 5.5 8.8 1063.0 - 
Milk 14365.0 -3181.2 78.8 16582.6 27.4 0.0 367.4 0.0 3.7  382.0 - 
Bioethanol 105.0 - - - - - - - - 436.8 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts d, 2011); (GAIN, 2012a); (GAIN, 2012b), (GAIN, 2012c); (GAIN, 2012d); 
 (GAIN, 2013e); (GAIN, 2014b); (OWM h, 2011); (OWM i, 2011) 
Note: ɵTrade-derived price 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 0.0 -167.2 -13.0 144.6 3.4 0.0 6.2 - 0.0 §352.6 0.0 
Corn 672.2 -2143.2 -37.0 622.6 1982.4 0.0 16.4 2.9 4.9 1339.7 560.4 
Rice (milled eq.) 955.0 -1036.6 -12.0 1740.8 153.2 0.0 4.8 2.5 2.9 1598.5 410.2 
Wheat 0.0 -2015.0 -11.4 1480.0 427.4 0.0 16.4 - 4.0 §331.2 0.0 
Other cereals 124.2 -24.2 -0.2 63.2 75.2 0.0 1.0 1.9 4.1 311.7 138.9 
Rapeseed 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - - 0.0 0.0 
Soybean 0.0 -163.0 32.8 183.8 11.8 0.0 0.0 - 0.1 §331.2 0.0 
Other annual oil crops 32.0 -363.2 1.4 27.4 359.6 0.0 0.0 3.1 0.3 1593.5 58.8 
Other perennial oil crops 596.6 19.4 #-1.4 212.0 0.0 0.0 165.8 0.0 3.7 277.9 149.0 
Pulses 281.2 -242.8 -8.0 481.0 0.0 0.0 10.8 3.5 2.8 1459.3 *344.8 
Starchy roots 3141.8 -131.8 -6.4 2461.2 406.2 0.0 53.2 0.8 9.8 780.5 546.7 
Tree nuts 1.0 -6.4 #0.6 7.0 0.0 0.0 1.0 0.0 0.0 §5481.7 7.0 
Vegetables 3414.6 -162.6 -4.4 2621.0 607.8 0.0 15.8 0.0 9.2 1500.6 357.3 
Fruits 5834.6 221.0 -14.2 4811.0 144.6 0.0 78.6 0.0 10.1 715.8 *550.9 
Sugar beets 1970.4 536.6 105.0 1436.6 0.0 0.0 86.0 0.0 1.1 39.5 0.0 
















Rapeseed oil 0.0 -0.8 0.0 0.0 0.0 0.0 0.8 - 0.0 ɵ 1464.7 - 
Soybean oil 30.2 -276.4 -24.4 231.2 0.0 0.0 51.0 - 0.0 ɵ 1114.7 - 
Palm oil 38.0 -97.2 0.2 89.2 0.0 0.0 46.2 - 0.0 ɵ 1089.9 - 
Other annual oil 5.6 -50.8 #0.4 32.8 0.0 0.0 24.0 - 0.0 ɵ 1268.0 - 
Other perennial oil 25.6 -5.8 -1.0 23.6 0.0 0.0 6.8 - 0.0 ɵ 2982.0 - 
Sugar 1946.8 584.6 111.6 1379.0 0.0 0.0 77.8 0.0 1.1 448.3 - 
Bovine meat 219.0 -52.8 -1.2 264.0 0.0 0.0 6.6 0.0 0.0 1965.0 - 
Mutton /goat meat 22.8 -12.4 1.4 36.4 0.0 0.0 0.2 0.0 0.0 3477.0 - 
Pork meat 321.8 -103.6 -2.0 416.0 0.0 0.0 7.4 0.0 0.0 1935.0 - 
Poultry meat 551.8 -331.8 -0.4 855.4 0.0 0.0 27.8 0.0 0.0 1478.0 - 
Eggs 224.6 -12.2 1.0 193.4 0.0 0.0 0.0 15.0 4.5 1555.0 - 
Milk 1438.4 -1105.6 26.6 2393.2 6.4 0.0 109.8 0.0 2.4  538.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (OWM h, 2011); (OWM i, 2011) 
Note: Sugar beet price from America (South), ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 13942.8 2437.2 14.0 3862.4 7259.2 0.0 0.0 2.9 0.0 193.2 4255.8 
Corn 331037.2 49909.6 3835.4 27816.0 139300.6 101278.0 15593.6 0.2 0.1 181.4 34402.6 
Rice (milled eq.) 6353.4 2381.4 -189.0 2949.4 0.0 0.0 166.2 1.8 14.6 470.7 1218.8 
Wheat 84523.6 44399.6 -1389.4 27909.1 7169.2 702.3 0.0 3.5 0.1 220.0 29251.3 
Other cereals 15602.8 4762.4 -292.8 3343.6 6809.8 0.0 0.0 2.4 0.2 175.4 4744.8 
Rapeseed 13349.0 6561.2 210.2 6191.0 331.8 0.0 7.2 0.5 5.8 477.2 7171.1 
Soybean 87590.2 37797.6 3015.6 47808.6 2182.4 0.0 0.0 3.0 0.4 381.7 30943.6 
Other annual oil crops 8378.0 469.6 -166.6 1360.8 2545.0 0.0 94.4 3.2 0.3 391.7 5719.4 
Other perennial oil crops 95.0 -408.2 #8.8 476.8 0.0 0.0 0.2 0.0 3.4 759.2 13.6 
Pulses 6790.8 4582.0 225.2 1516.2 388.6 0.0 0.0 6.3 4.3 427.1 3580.2 
Starchy roots 24841.6 983.6 618.8 20320.4 342.6 0.0 868.4 5.7 6.2 219.3 619.5 
Tree nuts 1926.0 506.4 #89.4 1309.4 0.0 0.0 0.0 0.0 13.3 3490.4 499.4 
Vegetables 38797.6 -4858.2 14.0 40941.6 195.6 0.0 1.0 0.0 5.8 523.0 1238.0 
Fruits 27428.0 -15579.4 47.2 41463.0 0.0 0.0 81.0 0.0 3.5 680.9 1231.8 
Sugar beets 28338.4 0.2 -0.2 28325.6 12.4 0.0 0.0 0.0 0.0 61.2 477.9 
















Rapeseed oil 2590.6 846.8 100.0 1068.2 0.0 330.6 442.4 - 0.1 ɵ 1065.9 - 
Soybean oil 9012.8 1209.8 142.2 6264.3 0.0 1276.7 0.0 - 5.1 ɵ 1007.5 - 
Palm oil 0.0 -938.4 28.6 17.0 0.0 0.0 950.0 - 0.0 ɵ 936.24 - 
Other annual oil 1049.0 231.0 #342.8 576.0 0.0 0.0 562.4 - 1.9 ɵ 1264.3 - 
Other perennial oil 4.0 -1034.0 #39.6 411.6 0.0 0.0 663.2 - 0.3 ɵ 1854.5 - 
Sugar 7884.0 -3709.0 -1160.0 10382.8 0.0 0.0 7.0 0.0 0.4 522.8 - 
Bovine meat 13261.4 -27.6 5.0 13278.0 0.0 0.0 16.0 0.0 0.0 2862.0 - 
Mutton /goat meat 94.4 -100.4 -1.2 179.6 13.4 0.0 0.6 0.0 0.0 1894.0 - 
Pork meat 12238.6 2143.6 21.2 9954.0 0.0 0.0 8.2 0.0 1.5 1582.0 - 
Poultry meat 20736.6 3667.8 61.8 17058.0 0.0 0.0 72.6 0.0 0.0 1549.0 - 
Eggs 5799.8 137.2 0.4 4734.2 0.0 0.0 0.0 14.0 2.0 1324.0 - 
Milk 95906.0 2142.6 693.6 86987.4 1021.6 0.0 6382.6 0.0 0.1  410.0 - 
Bioethanol 33038.0 - - - - - - - - 465.5 - 
Biodiesel 1551.1 - - - - - - - - 904.8 - 
Sources: (CCoC, 2014); (EIA, 2012), (ERS, 2014a)(EIA, 2014)(EIA, 2014); (ERS, 2014b); (ERS, 2014c); (ERS, 2014d); (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); 
 (FAO, 2015f); (FAO, 2015g) (GAIN, 2013f); (F.O. Lichts e, 2011); (F.O. Lichts f, 2011); (OWM j, 2011)  
Note: Price for bovine meat from Oceania, ɵTrade-derived price 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 3288.0 -364.8 -42.8 2871.8 385.0 0.0 88.6 4.5 3.2 266.9 1150.6 
Corn 86631.4 16736.6 -258.2 10826.8 49658.4 106.2 1848.2 0.7 9.5 275.3 20199.0 
Rice (milled eq.) 15920.4 1104.8 133.6 12428.4 228.8 0.0 717.8 2.1 8.3 423.1 5056.2 
Wheat 22596.6 -2375.6 892.0 22555.4 747.4 0.0 89.8 3.6 6.4 282.5 8199.0 
Other cereals 7646.6 307.0 -108.8 752.0 5808.2 0.0 219.6 2.3 3.8 193.4 2625.0 
Rapeseed 222.0 21.4 9.8 196.2 0.0 0.0 9.8 0.2 1.9 319.3 125.4 
Soybean 118522.8 41306.4 -1338.4 71718.0 756.4 0.0 38.4 1.8 1.6 439.2 43673.2 
Other annual oil crops 7970.2 674.8 #563.8 215.6 68.8 0.0 857.2 1.7 1.1 670.3 5063.3 
Other perennial oil crops 4134.2 -20.8 8.8 2993.0 0.0 0.0 24.2 0.0 8.7 333.4 943.2 
Pulses 4548.2 -104.8 -63.2 4181.0 42.4 0.0 3.4 4.8 3.1 1028.8 4817.6 
Starchy roots 49769.4 -441.6 -18.6 25622.0 15460.0 0.0 2200.8 3.2 10.6 333.2 2865.8 
Tree nuts 396.8 199.0 #38.2 235.6 0.0 0.0 0.0 0.0 0.4 148.8 828.6 
Vegetables 23618.8 500.8 65.0 20104.4 155.0 0.0 0.0 0.1 12.5 606.3 1466.0 
Fruits 78066.2 23215.6 190.8 46046.0 532.2 0.0 43.8 0.0 15.3 463.4 5060.4 
Sugar beets 1495.2 0.0 0.0 1491.2 4.0 0.0 0.0 0.0 0.0 39.5 19.9 
















Rapeseed oil 80.0 -10.0 -8.2 38.0 0.0 0.0 43.8 - 0.0 ɵ 1210.8 - 
Soybean oil 13706.4 6137.2 -232.8 3576.0 0.0 2404.5 1355.9 - 0.0 ɵ 906.3 - 
Palm oil 1492.4 160.2 #58.0 970.8 0.0 266.8 152.0 - 0.0 ɵ 958.8 - 
Other annual oil 2239.6 999.0 #21.4 882.5 0.0 64.7 314.4 - 0.0 ɵ 1069.8 - 
Other perennial oil 280.4 -139.0 0.8 152.8 0.0 0.0 269.0 - 0.0 ɵ 2137.8 - 
Sugar 42870.8 24023.8 88.2 13972.8 22.6 0.0 4872.4 0.0 0.4 397.9 - 
Bovine meat 15151.4 2524.4 -0.2 12179.8 0.0 0.0 0.0 0.0 3.5 2915.0 - 
Mutton /goat meat 315.4 22.8 0.6 278.0 0.0 0.0 0.0 0.0 5.2 2874.0  
Pork meat 4831.2 809.6 -1.2 3995.4 0.0 0.0 0.0 0.0 0.6 1878.0 - 
Poultry meat 16570.4 3633.4 1.6 12298.0 0.0 0.0 434.6 0.0 1.6 1687.0 - 
Eggs 4113.4 42.4 1.4 3296.4 0.0 0.0 0.0 13.7 5.3 1307.0 - 
Milk 61433.8 879.0 -212.2 51472.2 6396.8 0.0 80.8 0.0 4.0  365.0 - 
Bioethanol 17785.8 - - - - - - - - 436.8 - 
Biodiesel 2640.2 - - - - - - - - 1051.4 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2009a); (GAIN, 2012e); (GAIN, 2012f); (GAIN, 2012g); (GAIN, 2013g); 
  (F.O. Lichts d, 2011; F.O. Lichts g, 2011; F.O. Lichts h, 2011; F.O. Lichts i, 2011; GAIN, 2013h, 2013i, 2013j); (OWM h, 2011); (OWM i, 2011); (OWM k, 2011); (OWM l, 2011)  
Note: ɵTrade-derived price 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 2733.2 351.4 -33.2 363.2 1520.6 0.0 0.0 11.2 6.8 170.2 1993.9 
Corn 1300.8 -39.0 -2.0 347.8 858.2 0.0 64.8 2.4 2.6 241.2 237.2 
Rice (milled eq.) 459.4 -29.2 -26.6 407.6 1.2 0.0 1.0 4.7 6.6 988.9 199.4 
Wheat 25909.6 3791.4 -1317.0 9399.0 6769.6 0.0 680.6 11.0 5.2 254.4 16234.4 
Other cereals 499.2 -23.8 -9.2 134.4 313.4 0.0 0.0 8.9 4.2 173.3 433.5 
Rapeseed 116.4 38.4 -2.6 62.4 6.0 0.0 0.0 5.0 1.6 345.2 *204.8 
Soybean 102.6 -13.2 -19.2 85.4 7.6 0.0 0.0 2.3 1.2 309.5 57.1 
Other annual oil crops 3617.0 56.4 -31.6 32.4 629.0 0.0 0.8 4.0 0.9 465.9 1018.5 
Other perennial oil crops 0.0 -4.2 -0.2 4.0 0.0 0.0 0.0 - 0.0 §825.3 *0.0 
Pulses 237.2 63.6 -20.6 35.2 99.2 0.0 0.0 6.7 1.8 664.7 149.3 
Starchy roots 6505.6 -157.0 -1.2 4088.2 1260.0 0.0 136.4 10.9 7.0 309.3 393.3 
Tree nuts 58.2 -10.4 -0.2 68.4 0.0 0.0 0.0 0.0 0.0 1109.0 30.7 
Vegetables 13558.6 401.6 2.6 11155.0 1327.4 0.0 144.2 0.2 3.9 301.3 540.9 
Fruits 3669.6 47.4 #-454.8 2805.4 164.8 0.0 0.0 0.0 6.2 487.2 531.0 
Sugar beets 549.6 0.6 -9.6 492.4 20.2 0.0 22.0 0.0 0.9 61.4 38.3 
















Rapeseed oil 26.0 0.0 -4.0 16.4 0.0 0.0 5.6 - 0.0 ɵ 1045.2 - 
Soybean oil 15.4 -10.4 -0.2 25.6 0.0 0.0 0.0 - 0.0 ɵ 1035.0 - 
Palm oil 0.0 -25.6 0.2 0.0 0.0 0.0 25.8 - 0.0 ɵ 1067.7 - 
Other annual oil 587.8 -252.4 -23.4 650.6 0.0 0.0 166.2 - 0.0 ɵ 1030.9 - 
Other perennial oil 0.0 -8.4 -0.2 2.8 0.0 0.0 5.4 - 0.0 ɵ 1358.2 - 
Sugar 65.0 -1394.4 43.6 1083.6 0.0 0.0 416.8 0.0 0.1 451.1 - 
Bovine meat 1294.8 -21.8 3.4 1227.2 7.4 0.0 63.4 0.0 1.7 4420.0 - 
Mutton /goat meat 454.8 0.2 0.0 446.8 0.0 0.0 0.0 0.0 1.7 2386.0 - 
Pork meat 246.8 -69.2 0.4 315.6 0.0 0.0 0.0 0.0 0.3 4854.0 - 
Poultry meat 134.8 -210.6 0.8 320.8 0.0 0.0 24.4 0.0 0.3 5173.0 - 
Eggs 421.6 -25.2 0.4 331.6 45.0 0.0 41.0 1.6 5.1 1749.0 - 
Milk 15193.6 -515.0 -0.2 10219.2 5107.6 0.0 326.8 0.0 0.3  371.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 2801.6 -3382.2 -343.8 4171.6 1252.8 0.0 14.2 2.8 5.5 677.0 805.1 
Corn 172329.8 -28129.6 -7409.2 22169.6 131901.0 3816.8 25337.4 0.8 4.3 398.8 31850.4 
Rice (milled eq.) 142004.0 -1123.6 25.8 118601.8 11370.0 14.2 1791.6 3.2 4.7 2116.1 32906.2 
Wheat 115138.6 -11049.4 -2696.8 97606.4 15521.2 1062.4 1668.0 4.0 2.5 446.8 24532.1 
Other cereals 5907.6 -1735.4 1.0 2412.2 4741.4 0.0 16.2 3.6 3.4 1159.1 2916.5 
Rapeseed 12594.8 -3910.4 -44.4 13850.4 1658.2 0.0 109.6 2.0 3.6 718.1 6878.2 
Soybean 15268.4 -50326.4 -1908.6 56263.0 5517.8 0.0 1.2 5.9 1.6 1572.2 9210.5 
Other annual oil crops 28719.5 -577.7 -256.3 4354.3 2695.2 0.0 276.4 2.2 3.5 2857.8 2916.5 
Other perennial oil crops 1339.1 -292.9 0.6 518.9 83.2 0.3 135.4 0.6 3.4 354.5 *612.9 
Pulses 4859.8 216.0 63.2 2263.8 1977.0 0.0 0.0 6.1 3.6 1280.9 3294.4 
Starchy roots 165227.4 -22227.4 114.6 108592.4 61693.6 0.0 5777.8 1.9 4.5 733.5 9325.3 
Tree nuts 3060.0 -335.8 2.2 3330.6 0.0 0.0 1.8 0.0 1.9 3164.8 736.5 
Vegetables 552244.8 6568.2 3.2 465401.4 33685.0 0.0 18.8 0.0 8.5 1339.8 24081.7 
Fruits 125503.2 -3401.6 0.0 117031.4 1.2 0.0 29.8 0.0 9.2 2114.9 11762.5 
Sugar beets 13002.4 1.2 0.0 11046.2 1860.0 95.0 0.0 0.0 0.0 87.4 282.8 
















Rapeseed oil 5835.0 -875.4 -0.2 3447.2 0.0 0.0 3263.0 - 0.0 ɵ 1030.1 - 
Soybean oil 8882.0 -2400.8 -2.8 4188.4 0.0 89.6 6998.6 - 0.0 ɵ 980.9 - 
Palm oil 224.2 -7225.6 0.4 2982.6 0.0 89.6 4256.4 - 1.6 ɵ 872.8 - 
Other annual oil 4877.0 -387.5 2.6 2327.7 0.0 0.0 2939.4 - 0.0 ɵ 1521.3 - 
Other perennial oil 267.4 -972.9 2.0 541.1 0.0 0.0 701.2 - 0.0 ɵ 1390.7 - 
Sugar 13943.2 -4738.2 -283.6 18118.4 0.0 0.0 258.0 0.0 0.1 467.5 - 
Bovine meat 7183.6 -1143.6 -0.4 8296.6 0.0 0.0 6.0 0.0 0.3 5519.0 - 
Pork meat 4006.4 -110.8 -2.4 4113.8 0.0 0.0 1.0 0.0 0.0 3330.0 - 
Mutton /goat meat 49737.4 -2344.4 0.6 51941.0 0.0 0.0 93.0 0.0 0.1 2851.0 - 
Poultry meat 18557.2 -1784.8 -3.2 20271.6 0.0 0.0 31.4 0.0 0.2 2490.0 - 
Eggs 30737.0 -17.8 -0.6 27995.6 0.0 0.0 463.6 2.7 4.8 2109.0 - 
Milk 51326.0 -5687.6 43.2 52441.4 2777.0 0.0 329.4 0.0 2.6  613.0 - 
Bioethanol 1636.0 - - - - - - - - 760.1 - 
Biodiesel 172.9 - - - - - - - - 933.4 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts j, 2011; F.O. Lichts k, 2011; GAIN, 2014c, 2012h, 2010) 












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 4848.8 -694.8 -1.0 1262.8 3797.4 0.0 0.0 4.6 4.7 270.5 2512.6 
Corn 28936.4 -1164.6 -424.2 11320.6 14095.2 0.0 388.2 3.7 9.4 237.0 10992.9 
Rice (milled eq.) 142776.2 4779.6 -4227.2 121075.0 3851.8 0.0 302.6 2.3 3.9 677.0 60831.7 
Wheat 122968.2 -7025.4 -1078.6 110435.8 4345.8 0.0 1682.0 4.4 5.5 261.4 47073.3 
Other cereals 19764.2 185.2 -361.4 17036.4 481.4 0.0 0.0 2.8 5.9 281.8 20112.1 
Rapeseed 8092.2 -997.0 15.2 8591.0 0.0 0.0 210.4 0.6 2.8 488.0 7131.6 
Soybean 11430.6 -1087.8 -184.6 11177.0 0.6 0.0 0.0 5.3 4.5 467.4 9718.3 
Other annual oil crops 23945.4 501.2 -151.0 851.6 5008.0 0.0 290.8 2.9 3.2 660.0 25623.8 
Other perennial oil crops 12861.4 109.8 -2.6 8371.6 0.0 0.0 26.2 0.0 2.5 223.0 2380.8 
Pulses 17726.8 -4121.4 -8.4 18406.0 1721.2 0.0 14.2 5.6 3.3 924.7 27829.3 
Starchy roots 62997.2 143.6 1.8 49807.4 79.4 0.0 190.8 6.3 14.0 269.3 3225.5 
Tree nuts 2411.4 -368.6 -0.4 2744.2 0.0 0.0 12.2 0.0 0.8 2581.1 *1929.2 
Vegetables 128361.2 2516.8 0.6 116898.0 0.0 0.0 0.0 0.0 7.1 390.9 9062.6 
Fruits 95340.4 509.8 83.4 82863.8 0.0 0.0 18.8 0.0 12.7 475.0 8747.4 
Sugar beets 3567.2 -4.6 0.4 3572.2 0.0 0.0 0.0 0.0 0.0 44.2 97.7 
















Rapeseed oil 2817.4 -6.8 -4.0 2673.2 0.0 0.0 147.0 - 0.0 ɵ 1115.2 - 
Soybean oil 1962.6 -1907.2 -79.8 2744.0 0.0 0.0 1046.0 - 0.0 ɵ 881.9 - 
Palm oil 0.0 -8907.6 -339.4 3671.8 0.0 18.8 4877.6 - 0.0 ɵ 772.7 - 
Other annual oil 4546.4 -359.2 -23.8 4405.0 0.0 0.0 476.8 - 0.0 ɵ 1183.7 - 
Other perennial oil 483.6 -227.4 -9.4 503.0 0.0 0.0 197.8 - 0.0 ɵ 1155.3 - 
Sugar 29907.2 -1850.2 -300.6 31002.6 0.0 0.0 511.4 0.0 0.0 414.6 - 
Bovine meat 4794.2 539.2 1.0 4255.2 0.0 0.0 0.8 0.0 0.0  698.0 - 
Mutton /goat meat 1925.4 30.2 1.0 1896.2 0.0 0.0 0.0 0.0 0.0 3157.0 - 
Pork meat 371.6 1.8 0.8 370.6 0.0 0.0 0.0 0.0 0.0  635.0 - 
Poultry meat 4836.8 -43.2 2.2 4880.2 0.0 0.0 2.0 0.0 0.0 2716.0 - 
Eggs 4805.4 62.4 -1.0 3961.4 0.0 0.0 1.6 6701 9.636  921.0 - 
Milk 168719.0 -653.8 11.4 136614.6 24309.0 0.0 89.4 0.0 4.943  341.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 18.1 - - - - - - - - 933.4 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts k, 2011); (GAIN, 2013k)  
Note: Additional 1392.0 kt of bioethanol from molasses, ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 60.0 -1023.0 39.2 1115.2 5.0 0.0 0.0 1.3 0.1 §321.7 18.0 
Corn 35623.8 -4657.6 -744.4 12046.4 20008.8 0.0 5394.6 0.8 4.5 215.6 9657.7 
Rice (milled eq.) 131051.2 12162.6 -1704.0 78623.6 15705.4 0.0 11025.8 2.1 7.8 437.9 48024.1 
Wheat 174.4 -12369.4 3.0 10138.4 2136.6 0.0 114.2 3.4 1.2 973.0 100.7 
Other cereals 690.8 -22.0 100.4 375.4 398.2 0.0 1.8 2.2 2.8 756.3 634.2 
Rapeseed 71.2 -5.2 0.6 75.0 0.0 0.0 0.0 1.4 1.3 §332.8 *86.7 
Soybean 1640.2 -4283.8 -111.4 4994.2 144.8 0.0 354.6 4.3 4.3 628.3 1151.7 
Other annual oil crops 4793.8 -296.4 79.6 1665.2 114.8 0.0 176.8 3.6 3.0 1128.7 4450.6 
Other perennial oil crops 47113.4 963.6 -950.6 6757.0 47.4 0.0 7729.4 0.3 4.3 192.3 17064.9 
Pulses 5701.4 1297.4 2.6 1777.0 1882.8 0.0 301.0 3.6 5.4 799.4 4858.6 
Starchy roots 71117.8 19582.8 -20.2 21413.2 6146.0 0.0 18095.2 0.5 10.7 167.3 4156.5 
Tree nuts 2005.2 951.8 -7.8 1041.2 0.0 0.0 0.0 0.0 0.4 1100.3 *1430.2 
Vegetables 34928.0 -1167.8 30.0 33312.0 0.0 0.0 0.4 0.0 7.8 675.8 3619.4 
Fruits 52980.6 5296.6 428.8 42374.0 1167.0 0.0 1.4 0.0 9.5 341.8 4397.0 
Sugar beets 0.0 1.4 1.4 0.0 0.0 0.0 0.0 - - 0.0 0.0 
















Rapeseed oil 17.2 -13.0 0.8 12.6 0.0 0.0 18.4 - 0.0 ɵ 1224.6 - 
Soybean oil 778.4 -23.8 28.8 831.0 0.0 0.0 0.0 - 0.0 ɵ 894.2 - 
Palm oil 38768.0 32305.2 94.0 1436.6 0.0 1459.3 3567.1 - 1.4 ɵ 846.1 - 
Other annual oil 1322.4 -91.8 9.2 584.4 0.0 0.0 839.0 - 0.0 ɵ 1493.0 - 
Other perennial oil 6967.6 3367.6 16.2 1430.6 0.0 101.8 2059.0 - 0.7 ɵ 981.0 - 
Sugar 13422.6 1752.6 -708.4 10029.2 0.0 0.0 932.0 0.0 0.0 418.7 - 
Bovine meat 1655.2 -446.2 8.4 2109.8 0.0 0.0 0.0 0.0 0.0 3254.0 - 
Mutton /goat meat 222.4 -26.2 -0.8 247.8 0.0 0.0 0.0 0.0 0.0 5687.0 - 
Pork meat 7012.4 -53.6 7.4 7057.6 0.0 0.0 0.0 0.0 0.2 2265.0 - 
Poultry meat 6402.4 -62.2 2.2 6258.6 0.0 0.0 157.4 0.0 0.8 2561.0 - 
Eggs 3932.4 110.8 1.2 3128.8 0.0 0.0 0.0 12.8 5.0 2428.0 - 
Milk 3966.0 -5786.0 23.6 9322.0 152.0 0.0 115.6 0.0 1.9  498.0 - 
Bioethanol 83.9    - - - - - - - - 348.1 - 
Biodiesel 1506.5 - - - - - - - - 867.9 - 
Sources: (EIA, 2014); (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2013i); (GAIN, 2013l); (GAIN, 2013m); (GAIN, 2013n); 
 (F.O. Lichts l, 2011); (F.O. Lichts m, 2011); (F.O. Lichts k, 2011); (F.O. Lichts n, 2011) 
Note: 218.6 kt EtOH from Molasses, ɵTrade-derived price 
 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 9314.0 -8655.4 -12.2 475.4 15069.6 0.0 74.0 9.7 8.0 323.3 5648.8 
Corn 5391.8 -6957.6 -0.2 2813.8 8549.6 0.0 555.0 1.2 3.0 437.1 987.9 
Rice (milled eq.) 684.8 -4280.8 -273.0 4169.2 17.8 0.0 236.8 2.5 5.4 886.7 174.7 
Wheat 28944.8 -15141.4 -1843.2 32203.4 2691.4 0.0 2016.4 7.6 7.4 457.1 12220.5 
Other cereals 1546.6 -421.0 -29.0 1086.4 656.4 0.0 15.6 4.4 5.8 378.6 1008.8 
Rapeseed 84.8 -885.0 -0.8 941.2 0.0 0.0 19.2 0.0 0.9 483.1 25.8 
Soybean 62.2 -2796.6 9.2 2690.0 99.4 0.0 8.4 3.2 2.4 456.7 17.7 
Other annual oil crops 3176.8 -1103.0 -18.6 311.8 44.4 0.0 101.8 2.3 2.4 618.8 1611.7 
Other perennial oil crops 2619.2 -132.0 -2.4 770.8 0.0 0.0 16.4 0.0 3.6 1222.9 1599.0 
Pulses 1641.2 -605.8 -30.8 1684.8 335.0 0.0 14.6 7.0 3.0 1084.0 1317.8 
Starchy roots 9271.8 -234.0 36.4 7241.8 155.6 0.0 504.4 9.4 8.0 404.2 415.1 
Tree nuts 1266.8 108.4 -58.6 1018.2 0.0 0.0 34.8 0.0 4.2 2433.3 769.6 
Vegetables 44289.4 843.8 63.0 33498.8 3642.2 0.0 136.4 0.0 14.3 481.4 2059.6 
Fruits 24171.6 3056.4 #1277.2 19261.4 218.6 0.0 735.6 0.0 9.7 920.7 2434.1 
Sugar beets 17416.4 11.0 -10.6 17263.6 27.0 0.0 103.2 0.0 0.0 44.2 350.3 
















Rapeseed oil 364.0 207.0 -7.8 40.6 0.0 0.0 108.6 - 0.0 ɵ 762.2 - 
Soybean oil 446.6 -211.6 -41.6 552.0 0.0 0.0 60.4 - 0.7 ɵ 1030.7 - 
Palm oil 0.0 -1696.2 -12.4 978.2 0.0 0.0 705.6 - 0.0 ɵ 896.6 - 
Other annual oil 805.0 -899.4 -27.2 1247.8 0.0 0.0 429.4 - 0.0 ɵ 1278.1 - 
Other perennial oil 405.4 -112.6 -0.2 450.2 0.0 0.0 67.6 - 0.0 ɵ 1991.6 - 
Sugar 2565.0 -5582.4 -553.2 6492.4 0.0 0.0 1093.2 0.0 0.1 446.0 - 
Bovine meat 1097.4 -445.0 6.6 1530.4 0.0 0.0 16.8 0.0 0.1 7722.0 - 
Mutton /goat meat 929.8 -131.4 -0.8 1049.2 0.0 0.0 4.8 0.0 0.6 8337.0 - 
Pork meat 42.8 -52.6 5.6 81.8 0.0 0.0 19.2 0.0 0.0 4572.0 - 
Poultry meat 3294.2 -1365.8 1.4 4594.2 0.0 0.0 67.2 0.0 0.0 2859.0 - 
Eggs 1689.2 -12.2 4.0 1411.8 0.0 0.0 9.6 11.8 5.0 1839.0 - 
Milk 23348.2 -3411.8 93.2 23049.4 2646.6 0.0 237.8 0.0 3.4  562.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g) 
Note: Sugar beet price from Greece; Sugar cane price from Asia (South), ɵTrade-derived price 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 548.2 -85.0 -8.8 177.2 388.0 0.0 5.6 6.60 2.79 276.9 187.3    
Corn 7082.8 -88.0 2.4 663.6 5714.2 0.4 396.4 0.68 4.89 258.7 1490.8    
Rice (milled eq.) 13.8 -38.4 -0.8 44.6 4.0 0.0 0.0 5.80 3.50 §788.9 3.4 
Wheat 2970.6 -850.0 -209.6 1784.8 816.6 0.0 578.6 6.90 6.27 263.8 865.3 
Other cereals 246.2 -12.8 0.2 22.2 211.6 0.0 0.0 7.23 3.39 311.6 111.3 
Rapeseed 9.2 -14.2 -1.0 0.0 0.0 0.0 0.0 0.00 2.68 421.3 4.6 
Soybean 281.6 -25.8 1.2 4.8 1.4 0.0 25.0 1.70 4.99 531.1 118.2 
Other annual oil crops 358.6 -66.0 -1.8 11.0 50.2 0.0 0.4 0.56 2.79 478.1 188.0 
Other perennial oil crops 75.8 -6.0 2.0 64.2 0.0 0.0 0.0 0.00 1.44 1430.2 48.6 
Pulses 206.8 -21.6 -0.2 140.8 55.8 0.0 0.0 5.32 9.13 1323.9 97.6 
Starchy roots 1949.6 -50.6 5.6 1046.4 434.2 0.0 129.4 15.32 4.83 306.5 169.2 
Tree nuts 43.6 -10.2 -1.0 52.0 0.0 0.0 0.0 0.00 1.51 2005.4 27.9 
Vegetables 3705.0 115.4 1.0 3156.0 104.4 0.0 0.0 0.00 9.20 398.2 383.2 
Fruits 2529.4 -206.6 27.0 2585.6 2.6 0.0 14.4 0.00 5.90 606.1 524.3 
Sugar beets 2325.2 1.4 0.4 0.0 228.8 0.0 0.0 0.00 0.03 42.6 58.8 
















Rapeseed oil 7.6 -0.6 0.6 0.0 0.0 0.0 8.8 - 0.00 1107.1 - 
Soybean oil 47.4 11.4 0.8 33.0 0.0 0.0 3.8 - 0.00 1055.8 - 
Palm oil 0.0 -10.4 2.2 3.0 0.0 0.0 9.6 - 0.00 888.4 - 
Other annual oil 140.4 -91.4 2.6 167.0 0.0 0.0 67.0 - 0.00 1047.4 - 
Other perennial oil 2.6 -5.2 0.4 6.0 0.0 0.0 2.2 - 0.00 3083.3 - 
Sugar 329.0 -253.4 21.8 463.8 0.0 0.0 140.6 0.00 0.00 544.8 - 
Bovine meat 239.6 -32.2 -0.8 271.0 0.0 0.0 0.0 0.00 0.00 5261.0 - 
Mutton /goat meat 53.4 2.4 0.2 51.2 0.0 0.0 0.0 0.00 0.00 6259.0 - 
Pork meat 607.0 -91.8 -2.4 696.4 0.0 0.0 0.0 0.00 0.00 3137.0 - 
Poultry meat 143.2 -78.0 0.8 222.0 0.0 0.0 0.0 0.00 0.00 1799.0 - 
Eggs 147.6 1.2 -1.2 131.2 0.0 0.0 0.0 3.79 5.75 2298.0 - 
Milk 4272.0 -264.2 -8.8 3863.4 453.0 0.0 1.8 0.00 4.62  380.0 - 
Bioethanol 0.1 - - - - - - - - 622.9 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (F.O. Lichts, 2011); (GAIN, 2012i); (OWM, 2011); (OWM a, 2011); (OWM b, 2011);  












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 29800.0 4170.6 749.0 3230.8 18847.0 0.0 77.4 11.83 2.64 141.9 *13460.3 
Corn 20423.6 3104.2 1128.2 3563.8 13760.6 0.0 129.6 0.72 4.60 197.6 4422.9 
Rice (milled eq.) 824.8 -1047.6 -56.2 1644.6 6.8 0.0 50.6 5.12 3.96 513.4 *164.6 
Wheat 82520.8 18096.2 -1687.8 32024.2 20479.4 0.0 427.8 10.03 2.44 154.6 *3454.1 
Other cereals 14766.0 150.0 118.6 3329.2 8491.2 0.0 2.2 16.50 3.22 134.2 8519.8 
Rapeseed 3066.6 1664.6 -9.8 3.6 511.4 0.0 0.0 2.75 1.74 345.2 2096.0 
Soybean 2435.8 -291.0 20.0 8.2 1029.6 0.0 0.0 7.17 1.13 358.7 1714.3 
Other annual oil crops 14006.4 492.8 -681.0 142.4 436.4 0.0 15.6 2.88 3.61 324.3 10616.1 
Other perennial oil crops 0.0 -204.8 -0.2 204.6 0.0 0.0 0.0 - 0.00 §1219.0 0.0 
Pulses 2565.8 323.4 43.4 329.6 1495.0 0.0 0.0 12.71 5.92 205.4 1549.2 
Starchy roots 58713.4 -1089.4 313.0 26610.8 17143.8 0.0 587.0 21.59 5.16 237.1 4124.6 
Tree nuts 131.8 -102.6 1.4 235.4 0.0 0.0 0.0 0.00 0.09 §4707.0 41.1 
Vegetables 25035.4 -3582.4 -22.6 23988.2 3947.0 0.0 0.0 0.00 2.31 483.0 1448.8 
Fruits 6600.2 -8903.6 26.8 14772.8 223.2 0.0 310.8 0.00 1.43 676.9 1132.9 
Sugar beets 49764.2 -3.8 -967.0 0.0 8463.0 0.0 0.0 0.00 0.75 44.6 1489.6 
















Rapeseed oil 311.2 140.2 -25.6 79.4 0.0 0.0 66.0 - 0.00 1107.1 - 
Soybean oil 262.8 77.2 -0.4 137.4 0.0 0.0 47.8 - 0.00 1055.8 - 
Palm oil 0.0 -775.0 31.4 0.0 0.0 0.0 808.0 - 0.00 888.4 - 
Other annual oil 5212.2 2371.0 54.2 2375.2 0.0 0.0 520.8 - 0.00 1047.4 - 
Other perennial oil 0.0 -205.4 0.0 24.8 0.0 0.0 180.6 - 0.00 2300.0 - 
Sugar 5858.0 -2258.4 745.4 8851.6 0.0 0.0 1.4 - 0.01 481.5 - 
Bovine meat 2463.2 -696.4 0.0 3145.8 0.0 0.0 6.4 0.00 0.23 4143.0 - 
Mutton /goat meat 2474.6 -696.4 0.0 3157.2 0.0 0.0 6.4 0.00 0.00 3913.0 - 
Pork meat 201.0 -10.6 0.2 211.8 0.0 0.0 0.0 0.00 0.17 3750.0 - 
Poultry meat 3228.0 -890.8 -11.6 4100.2 0.0 0.0 0.0 0.00 0.00 2362.0 - 
Eggs 3460.2 -1049.8 -0.8 4509.2 0.0 0.0 0.0 4.80 0.22 1355.0 - 
Milk 3389.8 45.4 0.6 3032.4 15.8 0.0 127.0 0.00 0.49  369.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 0.0 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2009b); (GAIN, 2013o); (OWM, 2011); (OWM a, 2011); (OWM b, 2011);  












Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 703.6 -272.8 32.2 198.2 738.8 0.0 15.0 4.6 2.4 333.1 171.4 
Corn 163.6 -247.6 0.0 25.2 376.2 0.0 6.8 1.1 0.3 314.5 16.5 
Rice (milled eq.) 0.0 -130.0 2.6 62.4 69.4 0.0 0.8 - 0.0 §814.7 0.0 
Wheat 893.2 -1061.8 -28.4 1231.4 465.2 0.0 105.6 3.9 4.7 421.9 172.9 
Other cereals 398.2 -163.6 10.0 95.6 446.0 0.0 0.0 4.6 2.1 312.8 97.0 
Rapeseed 75.6 -26.8 0.2 102.6 0.0 0.0 0.0 0.0 0.0 792.6 26.6 
Soybean 3.0 -440.2 #-0.8 430.2 12.2 0.0 0.0 0.0 0.0 §492.7 1.1 
Other annual oil crops 11.8 -75.2 #-2.4 7.4 32.2 0.0 0.0 0.0 0.0 835.6 4.0 
Other perennial oil crops 0.0 -16.8 -0.4 16.4 0.0 0.0 0.0 - 0.0 §1611.7 0.0 
Pulses 21.0 -105.6 #-1.2 33.2 50.2 0.0 39.2 4.8 1.4 465.0 6.0 
Starchy roots 833.4 -225.8 -35.6 648.4 163.8 0.0 116.8 7.0 3.5 411.8 25.6 
Tree nuts 2.8 -82.2 #0.0 84.0 0.0 0.0 0.0 0.0 1.2 2949.2 *1.6 
Vegetables 539.4 -680.4 1.0 1166.6 0.0 0.0 0.0 0.0 4.4 1955.3 21.6 
Fruits 531.6 -1003.2 #147.8 1631.2 0.0 0.0 0.0 0.0 3.1 2048.9 27.0 
Sugar beets 1609.6 -16.6 0.2 1625.6 0.8 0.0 0.0 0.0 0.0 77.6 19.8 
















Rapeseed oil 37.4 -180.2 -0.4 55.0 0.0 18.5 143.7 - 0.0 1107.1 - 
Soybean oil 77.4 32.0 -0.2 37.6 0.0 0.8 6.8 - 0.0 1055.8 - 
Palm oil 0.0 -67.0 #-8.0 26.8 0.0 0.0 32.2 - 0.0 888.4 - 
Other annual oil 32.4 -95.6 0.2 97.8 0.0 0.0 30.4 - 0.0 1162.6 - 
Other perennial oil 0.0 -29.4 -0.2 29.2 0.0 0.0 0.0 - 0.0 2300.0 - 
Sugar 288.6 -360.6 24.6 588.6 0.0 0.0 85.2 0.0 0.0 1034.1 - 
Bovine meat 227.8 -36.0 -0.8 263.0 0.0 0.0 0.0 0.0 0.0 7600.0 - 
Mutton /goat meat 39.4 -6.0 -0.4 45.0 0.0 0.0 0.0 0.0 0.0 6034.0 - 
Pork meat 373.0 -20.2 0.6 379.4 0.0 0.0 14.4 0.0 0.0 3627.0 - 
Poultry meat 154.6 -57.4 -0.2 211.8 0.0 0.0 0.0 0.0 0.0 2970.0 - 
Eggs 102.8 -46.2 -1.2 137.8 0.0 0.0 0.0 6.8 2.0 3282.0 - 
Milk 5925.6 256.4 -307.0 3873.2 1077.4 0.0 398.0 0.0 0.23  644.0 - 
Bioethanol 0.0 - - - - - - - - 0.0 - 
Biodiesel 18.6 - - - - - - - - 0.0 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (OWM, 2011); (OWM a, 2011); (OWM b, 2011); (OWM c, 2011); (OWM e, 2011);  
 (OWM f, 2011); (OWM g, 2011) 
Note: Sugar cane price from Portugal 
 








Production Net-Export z-Value Food Feed Biofuels Other uses Seed Waste 











Barley 8046.2 4161.8 -573.4 334.6 2742.8 0.0 1.8 2.5 1.0 221.2 4489.1 
Corn 549.0 -7.2 48.8 125.4 410.4 0.0 49.2 0.2 3.1 311.4 84.0 
Rice (milled eq.) 164.4 -220.0 74.4 387.6 0.2 0.0 64.8 2.2 0.6 546.5 30.6 
Wheat 21622.2 12293.0 -2038.8 2220.8 3392.6 365.9 369.1 3.2 3.4 256.6 13409.5 
Other cereals 4092.0 265.4 152.2 116.2 3665.6 97.6 0.0 1.7 0.7 207.1 2036.4 
Rapeseed 1851.4 917.6 -217.4 636.6 1.8 0.0 70.4 0.4 0.0 437.2 1693.2 
Soybean 47.4 -1.6 4.6 48.0 2.4 0.0 0.0 3.0 3.4 433.9 23.8 
Other annual oil crops 651.0 114.2 5.0 39.6 20.6 0.0 1.0 1.7 0.2 752.0 304.8 
Other perennial oil crops 1424.2 106.2 -6.8 290.2 0.0 0.0 589.6 0.0 2.0 143.5 *340.0 
Pulses 1945.6 856.4 -157.4 79.6 718.4 0.0 0.0 5.0 4.0 349.2 1751.8 
Starchy roots 2236.2 -253.6 -1.2 2043.2 107.0 0.0 119.4 7.5 2.1 491.7 *180.2 
Tree nuts 172.8 -39.4 0.0 210.8 0.0 0.0 0.0 0.0 0.7 4244.4 60.9 
Vegetables 2894.8 -47.6 0.6 2812.8 0.0 0.0 3.0 0.0 4.3 1216.7 *135.9 
Fruits 4732.2 -100.6 -8.6 4735.4 3.6 0.0 7.8 0.0 1.6 937.6 *412.0 
Sugar beets 0.0 0.0 0.0 0.0 0.0 0.0 0.0 - 0.0 0.0 0.0 
















Rapeseed oil 253.0 28.0 3.4 201.6 0.0 10.8 16.0 - 0.0 ɵ 1185.5 - 
Soybean oil 7.4 -43.0 #2.0 48.6 0.0 0.0 3.8 - 0.0 ɵ 1213.8 - 
Palm oil 40.2 -107.2 #37.2 121.0 0.0 10.8 52.8 - 0.0 ɵ 732.1 - 
Other annual oil 103.8 -93.0 -0.8 115.2 0.0 0.0 80.8 - 0.0 ɵ 1421.0 - 
Other perennial oil 49.0 -44.2 0.8 59.6 0.0 0.0 34.4 - 0.0 ɵ 1754.5 - 
Sugar 4706.6 2469.0 73.0 1133.8 9.0 0.0 1122.0 0.0 1.9 398.1 - 
Bovine meat 2788.6 1749.2 -0.6 1036.0 0.0 0.0 2.8 0.0 0.0 2862.0 - 
Mutton /goat meat 1150.2 660.8 0.4 370.0 0.0 0.0 119.8 0.0 0.0 3090.0 - 
Pork meat 414.8 -197.4 2.2 610.4 0.0 0.0 4.0 0.0 0.0 1947.0 - 
Poultry meat 1077.2 -3.6 0.8 1077.2 0.0 0.0 4.4 0.0 0.0 1811.0 - 
Eggs 236.6 -1.4 0.2 191.4 0.0 0.0 0.0 18.1 1.7 2324.0 - 
Milk 26367.2 15935.8 -962.4 5614.8 1378.2 0.0 2309.6 0.0 1.8  381.0 - 
Bioethanol 140.4 - - - - - - - - 622.9 - 
Biodiesel 20.8 - - - - - - - - 1067.8 - 
Sources: (FAO, 2014a); (FAO, 2014b); (FAO, 2014c); (FAO, 2014d); (FAO, 2015f); (FAO, 2015g); (GAIN, 2009c); (GAIN, 2014d); (F.O. Lichts, 2011); (F.O. Lichts a, 2011);  
 (F.O. Lichts k, 2011) 
Note: additional 22 kt EtOH from Molasses, ɵTrade-derived price 
 




Table 72: Base prices for nitrogen fertilizer 
Country / Region Base price for nitrogen fertilizer 
[USD t-1 nutrients] 
Country / Region Base price for nitrogen fertilizer 
[USD t-1 nutrients] 
Austria 866.2 Slovakia 941.5 
Belgium 417.1 Slovenia 838.2 
Bulgaria 773.5 Spain 815.7 
Croatia 675.6 Sweden 1351.2 
Cyprus 655.5 United Kingdom 873.2 
Czech Republic 933.3 Africa (East) 998.6 
Denmark 944.0 Africa (Middle) 588.8 
Estonia 773.7 Africa (North) 411.0 
Finland 449.6 Africa (South) 939.2 
France 741.5 Africa (West) 1045.4 
Germany 817.5 America (Central) 396.2 
Greece 728.4 America (Caribbean) 769.5 
Hungary 730.2 America (North) 697.1 
Ireland 847.6 America (South) 1218.6 
Italy 746.6 Asia (Central) 306.0 
Latvia 2458.9 Asia (East) 556.5 
Lithuania 643.5 Asia (South) 450.1 
Luxembourg 828.9 Asia (South East) 752.3 
Malta 1190.3 Asia (West) 594.5 
Netherlands 1009.9 Non-EU-Europe (Balkans) 641.0 
Poland 786.3 Non-EU-Europe (East) 546.5 
Portugal 827.4 Non-EU-Europe (North) 983.2 
Romania 738.7 Oceania 765.1 






Process parameters and associated information 
Table 73: GHGE in biofuel processing 
Biofuel process GHGE during production (typical values)  [g CO2-eq. MJ
-1 biofuel produced] 
Bioethanol from barley 21 
Bioethanol from corn 15 
Bioethanol from wheat 21 
Bioethanol from other cereals 21 
Bioethanol from sugar beet 19 
Bioethanol from sugar cane 1 
Biodiesel from rape oil 16 
Biodiesel from soya oil 18 
Biodiesel from palm oil 13 
Biodiesel from other annual plant oil 16 
Biodiesel from other perennial plant oil 13 
Source: (EC, 2009) 
Table 74: GHGE in biomethane processing 
Biomethane process step GHGE during production 
[g CO2–eq. MJ
-1 bioethanol produced] 
Fermenter heating through methane 18.25 
Biogas / biomethane losses 10.82 
Electricity generation for biogas production, biomethane upgrade, and 
injection into natural gas grid when produced in Ireland 
19.84 
Electricity generation for biogas production, biomethane upgrade, and 
injection into natural gas grid when produced in the EU 
15.67 
Total GHGE from biomethane process in the EU 44.74 
  
Electricity production… GHGE during production 
[g CO2–eq. kWhel] 
… in Ireland 597.5 
… in the EU 471.8 
Sources: (Murphy et al., 2011) for the biomethane process; (FfE, 2012) for electricity generation 
Note: The GHGE from electricity use in the biomethane process are scaled from the Irish case to the EU average by multiplication by 0.79. This value is derived by dividing the 
specific GHGE from electricity generation in Ireland by those in the EU.  




Table 75: Average population between 2007 and 2011 
Country / Region Average Population [1000] Country / Region Average Population [1000] 
Austria        8 372.0 Slovakia        5 423.8 
Belgium      10 852.2 Slovenia        2 042.4 
Bulgaria        7 447.0 Spain      44 560.2 
Croatia        4 348.2 Sweden        9 307.0 
Cyprus        1 090.4 United Kingdom      61 941.4 
Czech Republic      10 480.2 Africa (East)    307 579.0 
Denmark        5 522.8 Africa (Middle)      603 86.4 
Estonia        1 303.4 Africa (North)    203 259.0 
Finland        5 342.2 Africa (South)      58 095.0 
France      62 620.2 Africa (West)    297 082.0 
Germany      82 441.2 America (Central)    158 359.0 
Greece      11 095.4 America (Caribbean)      36 423.2 
Hungary      10 029.8 America (North)    343 228.4 
Ireland        4 408.8 America (South)    389 589.0 
Italy      60 174.6 Asia (Central)      60 849.0 
Latvia        2 116.2 Asia (East) 1 584 447.6 
Lithuania        3 109.4 Asia (South) 1 658 563.2 
Luxembourg           497.0 Asia (South East)    585 363.2 
Malta           422.8 Asia (West)    220 865.0 
Netherlands      16 557.8 Non-EU-Europe (Balkans)      20 323.2 
Poland        8 195.4 Non-EU-Europe (East)    202 989.4 
Portugal      10 579.0 Non-EU-Europe (North)      12 889.0 
Romania      21 912.8 Oceania      28 724.6 
Source: (FAO, 2014a) 




Table 76: Base areas and crop yields in Austria 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.234 46.335 0.000 0.005 0.081 31.192 0.000 0.000 0.133 33.168 0.298 0.029 0.043 54.429 0.000 0.000 0.048 10.927 0.000 0.005 
6.218 6.088 4.969 3.465 5.179 4.850 3.346 1.711 4.770 4.212 2.679 1.062 4.647 4.204 2.634 1.000 4.484 4.079 2.535 1.060 
Corn 0.256 49.970 0.000 0.179 0.090 33.565 0.000 0.000 6.093 167.747 0.358 17.742 0.045 58.916 0.000 0.000 0.053 11.722 0.000 0.179 
7.548 6.101 5.091 3.208 7.574 6.599 5.160 2.384 7.268 6.239 4.404 1.550 6.914 5.966 4.165 1.445 6.915 5.907 4.132 1.455 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
4.493 3.908 3.867 3.721 4.764 4.328 4.094 3.452 4.465 4.048 3.586 2.621 4.124 3.759 3.268 2.354 4.146 3.714 3.186 2.263 
Wheat 0.397 78.575 0.000 0.014 0.139 54.024 0.000 0.000 0.246 54.647 0.508 0.050 0.072 93.786 0.000 0.000 0.083 19.204 0.001 0.013 
6.940 5.777 4.363 2.892 6.370 5.420 3.612 1.907 5.898 5.029 3.146 1.276 5.756 4.990 3.095 1.241 5.326 4.438 2.711 1.148 
Other cereals 0.209 41.401 0.000 0.007 0.073 28.465 0.000 0.000 0.130 28.793 0.268 0.026 0.038 49.415 0.000 0.000 0.044 10.118 0.001 0.007 
7.460 6.209 4.690 3.109 6.848 5.825 3.882 2.050 6.340 5.406 3.382 1.371 6.187 5.364 3.326 1.333 5.725 4.771 2.914 1.233 
Pulses 0.036 6.938 0.000 0.001 0.012 4.660 0.000 0.000 0.022 5.159 13.350 13.350 0.006 8.180 0.000 0.000 0.007 1.628 0.000 0.001 
0.000 1.146 1.109 1.047 0.000 1.218 1.178 1.113 0.000 1.201 1.165 1.105 0.000 1.160 1.124 1.063 0.000 1.092 1.058 1.004 
Starchy roots 0.034 6.478 0.000 0.001 0.011 3.186 0.000 0.000 0.018 5.539 0.038 0.004 0.004 6.123 0.000 0.000 0.006 1.098 0.000 0.001 
33.910 33.157 31.458 19.686 32.763 32.265 28.611 11.886 33.592 32.013 26.686 7.649 32.971 31.620 26.117 7.204 33.314 31.997 25.761 7.075 
Tree nuts 0.006 1.143 0.000 0.000 0.002 0.768 0.000 0.000 0.004 0.850 0.007 0.001 0.001 1.348 0.000 0.000 0.001 0.268 0.000 0.000 
3.933 3.269 3.065 2.155 3.700 3.165 2.805 1.525 3.562 2.989 2.527 1.085 3.386 2.861 2.439 1.025 3.396 2.842 2.350 0.980 
Vegetables 1.223 2.852 0.000 0.000 0.819 1.911 0.000 0.000 0.917 2.119 0.018 0.002 1.435 3.348 0.000 0.000 0.287 0.669 0.000 0.000 
47.490 39.470 37.001 26.018 44.680 38.214 33.871 18.408 43.014 36.088 30.506 13.098 40.885 34.549 29.451 12.370 41.004 34.314 28.378 11.832 
Fruits 5.204 12.140 0.000 0.002 3.486 8.135 0.000 0.000 3.902 9.018 0.079 0.008 6.108 14.251 0.000 0.000 1.221 2.846 0.000 0.002 
20.594 17.116 16.046 11.283 19.376 16.572 14.688 7.983 18.653 15.650 13.229 5.680 17.730 14.982 12.772 5.364 17.782 14.881 12.307 5.131 
Rapeseed 0.072 12.824 0.000 0.004 0.027 8.887 0.000 0.000 0.034 12.146 0.091 0.009 0.012 16.801 0.000 0.000 0.016 2.974 0.000 0.003 
3.792 3.720 3.274 2.523 3.274 3.160 2.368 1.366 3.156 2.896 1.982 0.899 3.068 2.871 1.936 0.849 3.026 2.840 1.889 0.887 
Soybean 0.040 7.408 0.000 0.001 0.014 4.442 0.000 0.000 0.014 6.824 0.046 0.005 0.006 7.300 0.000 0.000 0.009 1.242 0.000 0.001 
2.966 2.578 2.485 2.334 3.357 3.067 2.960 2.783 3.122 2.870 2.769 2.605 2.964 2.745 2.647 2.477 2.909 2.620 2.530 2.388 
Other ann. OC 0.070 13.694 0.000 0.002 0.025 9.199 0.000 0.000 0.043 10.182 0.089 0.009 0.012 16.146 0.000 0.000 0.015 3.212 0.000 0.002 
1.774 1.774 1.507 0.900 1.773 1.773 1.295 0.637 1.623 1.623 1.093 0.438 1.520 1.520 1.006 0.399 1.544 1.544 1.024 0.408 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 3.456 8.063 0.000 0.001 2.315 5.403 0.000 0.000 2.591 5.989 0.052 0.005 4.056 9.465 0.000 0.000 0.811 1.890 0.000 0.001 
85.510 71.069 66.624 46.848 80.449 68.807 60.988 33.145 77.450 64.979 54.929 23.585 73.617 62.208 53.030 22.274 73.831 61.786 51.098 21.305 
Sugar Cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
25.131 21.257 0.000 0.000 23.310 20.838 0.000 0.000 21.961 19.402 0.000 0.000 20.791 18.427 0.000 0.000 20.439 17.859 0.000 0.000 
Corn silage 0.108 21.048 0.000 0.075 0.038 14.138 0.000 0.000 2.567 70.658 0.151 7.473 0.019 24.816 0.000 0.000 0.022 4.938 0.000 0.075 
33.404 27.002 22.529 14.197 33.519 29.204 22.838 10.552 32.165 27.611 19.491 6.859 30.599 26.405 18.435 6.396 30.602 26.141 18.285 6.441 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 77: Base areas and crop yields in Belgium 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.772 23.089 0.115 0.000 0.237 15.018 0.051 0.000 0.019 2.654 0.006 0.000 0.203 6.000 0.017 0.000 0.002 0.310 0.006 0.000 
7.071 7.671 5.892 4.481 7.895 8.400 6.490 4.586 5.867 6.275 5.403 5.052 6.285 6.947 5.652 4.994 7.338 7.400 5.484 3.788 
Corn 40.094 8.398 0.131 0.000 2.540 1.719 0.058 0.000 0.949 0.171 0.002 0.000 10.619 0.788 0.013 0.000 0.001 0.021 0.004 0.000 
12.654 10.575 7.863 3.356 12.280 10.524 7.838 3.482 12.676 9.998 9.216 5.399 11.867 9.294 8.546 5.117 11.366 9.665 7.187 3.173 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
6.316 5.688 5.181 3.991 6.085 5.530 4.944 3.828 6.055 5.152 5.092 4.665 5.826 5.012 4.972 4.618 5.561 5.087 4.608 3.574 
Wheat 3.215 96.306 0.542 0.000 0.923 62.356 0.239 0.000 0.095 12.152 0.007 0.000 1.064 26.976 0.051 0.000 0.002 0.758 0.016 0.000 
10.644 8.679 5.398 3.246 9.599 7.782 4.954 3.235 13.211 10.604 7.175 4.756 12.165 9.551 6.532 4.438 8.987 7.355 4.704 3.121 
Other cereals 0.188 5.646 0.032 0.000 0.054 3.655 0.014 0.000 0.006 0.712 0.000 0.000 0.062 1.581 0.003 0.000 0.000 0.044 0.001 0.000 
7.222 5.888 3.662 2.202 6.512 5.280 3.362 2.195 8.963 7.195 4.868 3.227 8.254 6.480 4.432 3.011 6.097 4.990 3.191 2.118 
Pulses 0.217 0.606 0.154 0.000 0.033 0.416 0.066 0.000 0.003 0.094 0.000 0.000 0.038 0.165 0.000 0.000 0.000 0.005 0.000 0.000 
0.000 4.737 4.580 4.321 0.000 4.266 4.125 3.877 0.000 4.468 4.345 4.135 0.000 4.489 4.379 4.196 0.000 3.677 3.557 3.348 
Starchy roots 28.183 19.074 0.148 0.000 6.042 11.187 0.065 0.000 0.142 2.309 0.003 0.000 1.541 5.197 0.014 0.000 0.001 0.168 0.005 0.000 
46.581 44.390 36.749 9.556 50.835 48.862 39.082 10.218 49.870 41.453 36.548 13.654 46.789 38.193 33.178 12.396 47.376 44.348 35.746 9.511 
Tree nuts 0.014 0.040 0.000 0.000 0.002 0.025 0.000 0.000 0.000 0.005 0.000 0.000 0.003 0.011 0.000 0.000 0.000 0.000 0.000 0.000 
2.309 1.959 1.790 0.857 2.311 1.979 1.813 0.860 2.332 1.832 1.818 1.094 2.239 1.745 1.699 1.034 2.117 1.780 1.637 0.773 
Vegetables 11.757 27.296 0.138 0.000 5.870 13.649 0.049 0.000 1.070 2.496 0.002 0.000 2.854 6.648 0.012 0.000 0.078 0.178 0.003 0.000 
37.227 31.579 28.851 13.812 37.253 31.903 29.223 13.867 37.593 29.528 29.307 17.632 36.094 28.131 27.396 16.662 34.128 28.692 26.390 12.466 
Fruits 3.294 7.647 0.039 0.000 1.645 3.824 0.014 0.000 0.300 0.699 0.001 0.000 0.800 1.863 0.003 0.000 0.022 0.050 0.001 0.000 
35.278 29.926 27.340 13.089 35.302 30.233 27.693 13.141 35.625 27.982 27.772 16.709 34.205 26.659 25.962 15.789 32.341 27.190 25.008 11.814 
Rapeseed 1.493 4.085 0.021 0.000 0.223 2.563 0.009 0.000 0.020 0.490 0.000 0.000 0.259 1.098 0.002 0.000 0.000 0.036 0.001 0.000 
3.803 4.164 3.236 2.668 4.335 4.719 3.654 2.780 3.738 4.110 3.430 3.136 3.080 3.378 2.865 2.630 3.939 4.008 3.050 2.269 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.863 2.603 2.517 2.377 2.666 2.451 2.364 2.214 2.589 2.330 2.249 2.128 2.551 2.278 2.197 2.075 2.347 2.158 2.081 1.949 
Other ann. OC 1.783 4.878 0.025 0.000 0.267 3.060 0.011 0.000 0.024 0.585 0.000 0.000 0.309 1.312 0.002 0.000 0.000 0.043 0.001 0.000 
0.679 0.679 0.455 0.188 0.676 0.676 0.454 0.194 0.646 0.646 0.500 0.287 0.609 0.609 0.479 0.285 0.665 0.665 0.447 0.191 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 10.795 25.062 0.127 0.000 5.390 12.532 0.045 0.000 0.983 2.292 0.002 0.000 2.621 6.104 0.011 0.000 0.071 0.163 0.003 0.000 
87.268 74.029 67.633 32.378 87.329 74.789 68.505 32.506 88.127 69.221 68.701 41.334 84.614 65.947 64.223 39.059 80.005 67.261 61.864 29.224 
Sugar Cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
31.530 27.323 0.000 0.000 30.139 26.716 0.000 0.000 30.122 24.756 0.000 0.000 29.159 23.970 0.000 0.000 27.674 24.223 0.000 0.000 
Corn silage 115.739 24.241 0.379 0.000 7.333 4.963 0.167 0.000 2.740 0.494 0.007 0.000 30.653 2.275 0.036 0.000 0.002 0.062 0.012 0.000 
45.670 38.166 28.379 12.111 44.321 37.982 28.288 12.568 45.750 36.082 33.263 19.485 42.829 33.544 30.842 18.469 41.022 34.880 25.938 11.453 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 78: Base areas and crop yields in Bulgaria 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 25.582 64.948 23.560 32.290 2.256 15.267 8.640 14.224 0.133 2.372 3.082 6.461 0.175 2.134 2.914 7.126 0.000 0.112 2.058 5.168 
4.324 3.826 3.515 2.810 3.962 3.717 3.234 2.400 3.581 3.345 2.838 2.044 3.683 3.495 2.942 2.112 3.532 3.411 2.833 2.071 
Corn 36.800 0.981 123.015 44.819 3.798 0.108 34.094 20.678 0.202 2.163 13.188 9.366 0.313 1.936 4.103 10.086 0.000 0.085 3.847 7.364 
8.637 5.486 4.830 2.941 8.088 5.239 4.376 2.365 7.864 5.072 4.196 2.102 7.644 4.939 4.061 2.065 7.195 4.630 3.832 2.026 
Rice 0.974 1.531 1.430 1.287 0.080 0.782 0.006 0.499 0.006 0.354 0.208 0.215 0.003 0.409 0.162 0.258 0.000 0.279 0.103 0.193 
5.391 3.721 3.492 3.080 4.789 3.464 3.093 2.503 4.540 3.307 2.919 2.294 4.323 3.166 2.747 2.119 4.316 3.090 2.679 2.075 
Wheat 129.732 411.112 64.255 163.263 15.619 102.522 24.579 77.842 0.935 15.393 8.723 34.707 1.456 13.733 8.198 37.958 0.000 0.693 5.857 27.924 
5.474 3.992 3.242 2.352 4.846 3.635 2.732 1.807 4.818 3.601 2.586 1.565 4.332 3.195 2.289 1.488 3.528 2.425 1.778 1.312 
Other cereals 4.829 15.302 2.392 6.077 0.581 3.816 0.915 2.897 0.035 0.573 0.325 1.292 0.054 0.511 0.305 1.413 0.000 0.026 0.218 1.039 
3.076 2.243 1.822 1.322 2.723 2.043 1.536 1.016 2.708 2.024 1.453 0.880 2.434 1.795 1.287 0.836 1.983 1.363 0.999 0.738 
Pulses 0.862 1.432 3.223 1.365 0.095 0.002 1.059 0.535 0.006 0.053 0.356 0.245 0.008 0.048 0.266 0.273 0.000 0.004 0.082 0.195 
0.000 1.084 1.057 1.011 0.000 1.098 1.072 1.025 0.000 1.057 1.037 1.003 0.000 1.070 1.047 1.008 0.000 1.116 1.100 1.070 
Starchy roots 2.075 0.015 4.522 2.712 0.172 0.011 2.878 1.101 0.012 0.123 1.082 0.505 0.013 0.110 0.977 0.559 0.000 0.009 0.567 0.400 
18.662 17.288 16.683 12.156 19.308 18.275 17.303 9.646 20.499 18.184 17.100 8.643 20.882 18.853 17.468 8.004 21.304 18.798 17.264 7.207 
Tree nuts 1.021 1.695 1.776 1.295 0.113 0.417 0.646 0.601 0.007 0.063 0.226 0.270 0.010 0.056 0.176 0.295 0.000 0.005 0.112 0.216 
0.723 0.471 0.241 0.189 0.682 0.453 0.231 0.157 0.655 0.428 0.220 0.141 0.651 0.425 0.219 0.136 0.668 0.418 0.211 0.129 
Vegetables 6.984 5.796 6.072 4.427 2.144 1.252 1.942 1.808 0.682 0.179 0.643 0.770 0.649 0.162 0.504 0.847 0.401 0.013 0.315 0.609 
26.501 17.274 8.850 6.915 24.999 16.599 8.476 5.759 24.010 15.691 8.066 5.174 23.867 15.588 8.043 4.997 24.491 15.340 7.732 4.724 
Fruits 31.522 26.160 27.407 19.985 9.677 5.653 8.768 8.159 3.080 0.810 2.903 3.475 2.927 0.730 2.277 3.824 1.812 0.057 1.424 2.747 
4.770 3.109 1.593 1.245 4.500 2.988 1.526 1.037 4.322 2.824 1.452 0.931 4.296 2.806 1.448 0.899 4.408 2.761 1.392 0.850 
Rapeseed 15.717 26.110 27.354 19.946 1.740 6.415 9.949 9.258 0.101 0.970 3.477 4.162 0.153 0.868 2.708 4.549 0.000 0.070 1.726 3.329 
3.046 2.540 2.417 2.126 2.841 2.557 2.322 1.876 2.598 2.229 1.986 1.577 2.703 2.466 2.176 1.710 2.603 2.471 2.124 1.660 
Soybean 0.054 0.003 0.231 0.058 0.003 0.019 0.068 0.027 0.000 0.003 0.031 0.012 0.000 0.003 0.009 0.013 0.000 0.000 0.000 0.010 
1.606 1.115 1.089 1.065 1.471 1.041 1.016 0.997 1.467 1.006 0.980 0.957 1.425 0.973 0.949 0.928 1.398 0.905 0.885 0.871 
Other ann. OC 82.706 3.310 225.195 103.954 9.367 0.057 96.903 48.446 0.539 5.069 31.385 21.811 0.803 4.537 32.898 23.921 0.000 0.363 25.510 17.496 
2.556 2.556 2.052 1.234 2.333 2.333 1.742 0.921 2.204 2.204 1.619 0.821 2.113 2.113 1.520 0.749 1.995 1.995 1.454 0.732 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.058 0.048 0.050 0.037 0.018 0.010 0.016 0.015 0.006 0.001 0.005 0.006 0.005 0.001 0.004 0.007 0.003 0.000 0.003 0.005 
18.922 12.334 6.319 4.937 17.849 11.852 6.052 4.112 17.143 11.203 5.759 3.694 17.041 11.130 5.743 3.568 17.487 10.953 5.521 3.373 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
62.883 39.102 0.000 0.000 59.404 37.493 0.000 0.000 56.794 35.829 0.000 0.000 56.965 35.391 0.000 0.000 58.079 34.114 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 79: Base areas and crop yields in Croatia 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.021 12.494 0.115 0.000 0.005 19.110 0.152 0.005 0.002 6.742 0.057 0.009 0.016 13.669 0.128 0.078 0.000 4.337 0.046 0.022 
4.067 3.852 2.321 1.329 4.070 3.833 2.292 1.207 4.608 4.457 3.070 1.686 4.344 4.036 2.767 1.546 3.549 3.358 2.617 2.335 
Corn 0.122 78.884 0.663 0.000 0.024 106.848 0.808 0.049 0.007 32.001 0.200 0.059 0.073 69.949 1.419 0.377 0.001 8.362 0.311 0.143 
8.618 7.739 4.962 1.660 8.208 6.893 4.522 1.441 7.771 5.994 4.267 1.665 7.478 5.429 4.096 1.684 7.987 5.532 4.708 2.781 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
12.217 11.068 8.850 5.874 11.497 10.142 8.112 5.390 10.964 9.100 7.720 5.744 9.995 8.091 7.001 5.247 9.627 7.707 7.334 6.406 
Wheat 0.065 38.359 0.342 0.000 0.010 53.360 0.462 0.001 0.004 18.764 0.171 0.023 0.045 43.885 0.370 0.208 0.001 9.715 0.148 0.066 
6.335 5.349 3.018 1.766 5.984 5.072 2.893 1.623 6.106 4.994 3.163 1.859 5.891 4.623 2.946 1.687 5.356 3.673 2.647 2.302 
Other cereals 0.012 7.117 0.063 0.000 0.002 9.901 0.086 0.000 0.001 3.482 0.032 0.004 0.008 8.143 0.069 0.039 0.000 1.803 0.027 0.012 
3.684 3.110 1.755 1.027 3.479 2.949 1.682 0.944 3.550 2.904 1.839 1.081 3.426 2.688 1.713 0.981 3.114 2.136 1.539 1.339 
Pulses 0.001 0.723 0.005 0.000 0.000 1.195 0.009 0.000 0.000 0.391 0.000 0.002 0.001 0.750 0.010 0.010 0.000 0.298 0.003 0.004 
0.000 1.739 1.687 1.605 0.000 1.641 1.592 1.514 0.000 1.644 1.601 1.530 0.000 1.516 1.483 1.431 0.000 1.137 1.131 1.126 
Starchy roots 0.003 2.828 0.015 0.000 0.000 4.534 0.041 0.000 0.000 1.346 0.006 0.003 0.005 3.701 0.038 0.016 0.000 1.035 0.022 0.006 
19.243 18.612 14.700 3.468 18.527 17.744 14.358 3.318 18.705 17.569 15.423 5.107 18.044 16.202 14.310 4.765 18.818 14.571 13.202 6.449 
Tree nuts 0.003 2.041 0.017 0.000 0.001 2.880 0.024 0.001 0.000 0.921 0.007 0.001 0.002 2.053 0.031 0.010 0.000 0.396 0.009 0.004 
1.619 1.342 0.586 0.316 1.496 1.216 0.551 0.290 1.477 1.130 0.560 0.326 1.420 1.020 0.507 0.295 1.404 0.919 0.467 0.346 
Vegetables 1.068 2.470 0.021 0.000 1.504 3.481 0.028 0.001 0.481 1.113 0.008 0.002 1.086 2.483 0.037 0.013 0.211 0.479 0.010 0.004 
22.649 18.773 8.200 4.416 20.929 17.017 7.704 4.064 20.667 15.816 7.831 4.562 19.869 14.272 7.088 4.133 19.653 12.866 6.528 4.840 
Fruits 5.080 11.754 0.100 0.000 7.158 16.563 0.135 0.004 2.290 5.298 0.038 0.008 5.166 11.815 0.178 0.060 1.006 2.278 0.050 0.020 
7.938 6.579 2.874 1.548 7.335 5.964 2.700 1.424 7.243 5.543 2.745 1.599 6.963 5.002 2.484 1.448 6.888 4.509 2.288 1.696 
Rapeseed 0.007 4.762 0.041 0.000 0.001 6.720 0.055 0.002 0.000 2.149 0.015 0.003 0.005 4.789 0.072 0.024 0.000 0.924 0.020 0.008 
2.829 2.765 1.753 1.049 2.749 2.665 1.696 0.945 2.988 2.937 2.172 1.309 2.842 2.690 1.985 1.180 2.477 2.232 1.797 1.618 
Soybean 0.012 11.230 0.101 0.000 0.001 17.643 0.144 0.004 0.002 5.788 0.026 0.008 0.017 10.252 0.316 0.060 0.000 2.801 0.067 0.020 
3.362 3.032 2.936 2.789 3.142 2.739 2.651 2.522 2.873 2.339 2.267 2.171 2.535 1.991 1.931 1.854 2.298 1.767 1.707 1.619 
Other ann. OC 0.007 6.762 0.059 0.000 0.002 10.573 0.089 0.002 0.001 3.612 0.030 0.005 0.012 7.218 0.064 0.050 0.000 2.193 0.021 0.007 
3.247 3.247 2.065 0.823 3.073 3.073 1.942 0.752 2.983 2.983 1.991 0.854 2.673 2.673 1.830 0.804 2.394 2.394 1.820 1.131 
Other peren. OC 0.006 3.839 0.033 0.000 0.001 5.417 0.044 0.001 0.000 1.733 0.012 0.003 0.004 3.861 0.058 0.020 0.000 0.745 0.016 0.007 
3.038 2.518 1.100 0.592 2.807 2.283 1.033 0.545 2.772 2.122 1.050 0.612 2.665 1.914 0.951 0.554 2.636 1.726 0.876 0.649 
Sugar beets 1.841 4.259 0.036 0.000 2.593 6.001 0.049 0.001 0.830 1.919 0.014 0.003 1.872 4.281 0.065 0.022 0.365 0.825 0.018 0.007 
66.317 54.968 24.009 12.931 61.280 49.825 22.558 11.900 60.514 46.309 22.930 13.357 58.176 41.787 20.753 12.101 57.545 37.673 19.114 14.172 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
65.264 56.380 0.000 0.000 59.312 49.680 0.000 0.000 57.630 44.058 0.000 0.000 56.232 39.708 0.000 0.000 58.687 39.303 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 80: Base areas and crop yields in Cyprus 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.856 0.280 0.462 0.311 4.548 5.160 7.913 1.442 0.036 0.141 1.101 0.192 0.059 0.001 0.948 0.246 0.158 0.004 3.586 0.461 
2.346 1.944 1.468 0.730 2.222 1.518 1.267 0.770 1.764 1.228 1.045 0.776 1.530 0.811 0.718 0.614 1.507 0.715 0.643 0.560 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.791 2.952 2.311 1.112 5.153 2.457 2.077 1.227 5.139 1.899 1.751 1.333 4.341 1.349 1.318 1.214 4.632 1.278 1.264 1.160 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
3.532 2.292 1.834 1.283 3.458 2.026 1.762 1.403 3.019 1.557 1.431 1.229 2.603 1.223 1.197 1.135 2.589 1.081 1.066 1.004 
Wheat 0.539 0.200 0.568 0.142 0.861 1.163 1.847 0.332 0.007 0.015 0.161 0.042 0.011 0.000 0.223 0.048 0.031 0.001 0.666 0.094 
4.026 2.389 1.797 1.026 3.774 2.042 1.654 1.081 3.550 1.745 1.448 1.091 2.610 1.148 1.018 0.896 3.058 1.242 1.107 0.927 
Other cereals 0.180 0.067 0.189 0.047 0.287 0.388 0.616 0.111 0.002 0.005 0.054 0.014 0.004 0.000 0.074 0.016 0.010 0.000 0.222 0.031 
0.839 0.498 0.374 0.214 0.786 0.425 0.345 0.225 0.739 0.364 0.302 0.227 0.544 0.239 0.212 0.187 0.637 0.259 0.231 0.193 
Pulses 0.044 0.021 0.048 0.035 0.150 0.104 0.667 0.056 0.001 0.021 0.034 0.007 0.002 0.014 0.031 0.007 0.004 0.063 0.112 0.014 
0.000 1.153 1.115 1.058 0.000 0.986 0.972 0.943 0.000 0.533 0.533 0.533 0.000 0.214 0.220 0.234 0.000 0.202 0.207 0.219 
Starchy roots 0.568 0.343 1.231 0.103 0.467 0.667 1.333 0.246 0.005 0.010 0.174 0.029 0.008 0.000 0.156 0.035 0.023 0.001 0.570 0.068 
22.779 22.556 21.487 10.950 21.959 20.826 20.179 12.452 22.355 16.882 16.366 11.398 22.604 13.641 13.331 10.332 21.351 13.539 13.208 10.638 
Tree nuts 0.254 0.105 0.277 0.076 0.871 1.022 1.632 0.294 0.006 0.026 0.197 0.039 0.010 0.000 0.177 0.049 0.026 0.001 0.648 0.092 
0.341 0.186 0.177 0.146 0.300 0.155 0.151 0.132 0.309 0.122 0.120 0.109 0.285 0.097 0.097 0.091 0.256 0.088 0.088 0.083 
Vegetables 0.121 0.065 0.172 0.047 0.652 0.527 0.842 0.152 0.046 0.010 0.080 0.016 0.040 0.000 0.074 0.020 0.131 0.000 0.267 0.038 
63.669 34.754 33.108 27.232 56.132 28.950 28.271 24.617 57.737 22.776 22.478 20.431 53.322 18.213 18.160 17.023 47.765 16.468 16.454 15.494 
Fruits 0.681 0.364 0.962 0.263 3.654 2.956 4.721 0.850 0.256 0.059 0.451 0.088 0.226 0.000 0.413 0.113 0.734 0.002 1.498 0.212 
17.016 9.288 8.848 7.278 15.002 7.737 7.556 6.579 15.431 6.087 6.008 5.460 14.251 4.868 4.854 4.550 12.766 4.401 4.397 4.141 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.415 1.195 0.999 0.560 1.382 0.880 0.827 0.565 1.111 0.617 0.565 0.459 1.050 0.340 0.323 0.309 1.010 0.225 0.219 0.216 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.738 0.943 0.937 0.967 1.497 0.754 0.750 0.769 1.129 0.552 0.545 0.547 0.861 0.381 0.372 0.365 0.834 0.361 0.356 0.350 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.499 0.206 0.544 0.149 1.712 2.009 3.208 0.577 0.012 0.051 0.388 0.076 0.019 0.000 0.349 0.095 0.051 0.002 1.274 0.180 
2.530 1.381 1.316 1.082 2.230 1.150 1.123 0.978 2.294 0.905 0.893 0.812 2.119 0.724 0.722 0.676 1.898 0.654 0.654 0.616 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
108.467 56.725 56.333 53.339 93.105 46.865 46.410 45.237 102.437 38.541 38.277 37.479 94.681 33.172 32.730 31.791 81.839 28.978 28.643 27.939 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 81: Base areas and crop yields in the Czech Republic 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 2.106 283.281 1.294 21.519 0.000 33.276 0.182 4.912 0.000 48.057 0.266 5.743 0.000 15.366 0.120 4.048 0.355 15.710 0.066 3.097 
5.676 4.829 3.693 1.993 5.460 4.518 3.412 1.802 5.070 4.198 3.021 1.426 4.944 4.125 2.847 1.342 3.368 2.374 1.553 0.652 
Corn 0.548 84.218 0.380 5.398 0.000 3.891 0.032 1.195 0.000 4.979 0.057 1.454 0.000 0.619 0.002 0.985 0.061 4.620 0.005 0.756 
9.751 7.760 6.324 3.430 9.191 7.482 6.263 3.310 8.958 7.177 5.676 2.684 8.628 7.220 5.558 2.636 8.402 6.579 4.589 1.590 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.404 4.711 4.522 3.975 4.989 4.392 4.273 3.820 4.832 4.224 3.999 3.379 4.565 4.115 3.913 3.287 4.321 3.800 3.076 2.043 
Wheat 3.902 538.735 2.474 40.467 0.000 60.674 0.337 9.382 0.000 88.910 0.506 10.671 0.000 29.163 0.222 7.747 0.735 28.318 0.097 5.861 
7.066 5.833 4.222 2.197 6.870 5.637 4.057 2.085 6.372 5.207 3.617 1.671 6.018 5.002 3.411 1.602 5.129 4.142 2.639 0.951 
Other cereals 0.699 96.468 0.443 7.246 0.000 10.864 0.060 1.680 0.000 15.920 0.091 1.911 0.000 5.222 0.040 1.387 0.132 5.071 0.017 1.049 
4.880 4.028 2.916 1.517 4.744 3.893 2.802 1.440 4.400 3.596 2.498 1.154 4.156 3.454 2.356 1.106 3.542 2.860 1.822 0.657 
Pulses 0.135 20.286 0.560 0.560 0.000 1.539 0.016 0.318 0.000 3.777 0.023 0.369 0.000 0.420 0.010 0.262 0.023 1.259 0.005 0.200 
0.000 2.167 2.100 1.973 0.000 1.849 1.794 1.682 0.000 1.794 1.742 1.639 0.000 1.380 1.336 1.247 0.000 2.071 2.020 1.934 
Starchy roots 0.145 18.097 0.089 1.412 0.000 2.053 0.010 0.318 0.000 3.202 0.015 0.384 0.000 1.055 0.006 0.260 0.015 1.534 0.003 0.202 
29.740 28.449 25.940 12.716 29.440 27.975 25.301 11.691 29.184 27.552 24.207 9.367 30.065 28.821 24.721 8.464 28.257 23.254 18.545 4.406 
Tree nuts 0.006 0.842 0.005 0.063 0.000 0.096 0.001 0.015 0.000 0.139 0.001 0.017 0.000 0.046 0.000 0.012 0.001 0.046 0.000 0.009 
8.923 7.109 4.509 2.732 8.130 6.496 4.273 2.504 7.944 6.295 4.008 2.111 7.367 5.993 3.898 1.930 7.737 5.701 3.096 1.305 
Vegetables 2.497 5.386 0.034 0.406 0.303 0.610 0.005 0.093 0.428 0.884 0.007 0.107 0.158 0.290 0.003 0.076 0.154 0.298 0.001 0.059 
22.709 18.094 11.476 6.952 20.691 16.533 10.875 6.374 20.217 16.023 10.201 5.372 18.751 15.253 9.920 4.913 19.691 14.510 7.881 3.322 
Fruits 8.443 18.213 0.114 1.373 1.025 2.064 0.016 0.313 1.447 2.989 0.023 0.363 0.534 0.979 0.010 0.258 0.520 1.009 0.005 0.200 
8.071 6.431 4.078 2.471 7.353 5.876 3.865 2.265 7.185 5.694 3.625 1.909 6.664 5.421 3.525 1.746 6.998 5.157 2.801 1.181 
Rapeseed 1.735 228.738 1.052 17.595 0.000 28.092 0.148 4.002 0.000 39.517 0.234 4.721 0.000 13.693 0.097 3.291 0.274 12.450 0.037 2.524 
3.771 3.312 2.737 1.653 3.664 3.131 2.558 1.514 3.488 2.985 2.308 1.221 3.477 2.986 2.200 1.143 2.381 1.547 1.098 0.532 
Soybean 0.031 4.693 0.520 0.342 0.000 0.434 0.041 0.078 0.000 0.919 0.068 0.091 0.000 0.133 0.010 0.065 0.003 0.144 0.003 0.049 
2.191 1.929 1.861 1.732 1.914 1.702 1.641 1.522 1.881 1.657 1.599 1.484 1.639 1.492 1.435 1.326 1.890 1.668 1.613 1.529 
Other ann. OC 0.397 53.889 0.337 4.063 0.000 6.148 0.046 0.933 0.000 8.905 0.069 1.080 0.000 2.916 0.030 0.769 0.068 2.949 0.014 0.586 
1.275 1.275 0.991 0.523 1.224 1.224 0.935 0.497 1.172 1.172 0.857 0.408 1.203 1.203 0.864 0.401 0.985 0.985 0.658 0.231 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 11.512 24.832 0.155 1.872 1.398 2.814 0.021 0.427 1.972 4.076 0.031 0.494 0.729 1.335 0.014 0.352 0.710 1.376 0.007 0.273 
72.905 58.089 36.841 22.320 66.425 53.078 34.911 20.462 64.904 51.438 32.748 17.246 60.196 48.968 31.846 15.772 63.213 46.582 25.300 10.666 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
42.326 35.374 0.000 0.000 37.416 31.758 0.000 0.000 36.531 30.633 0.000 0.000 32.448 28.318 0.000 0.000 38.014 30.054 0.000 0.000 
Corn silage 0.914 140.363 0.633 8.996 0.000 6.486 0.053 1.991 0.000 8.299 0.095 2.424 0.000 1.032 0.004 1.642 0.102 7.699 0.008 1.259 
50.939 40.537 33.039 17.918 48.017 39.087 32.721 17.292 46.797 37.496 29.651 14.020 45.074 37.719 29.035 13.770 43.894 34.368 23.972 8.304 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 82: Base areas and crop yields in Denmark 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.050 0.694 0.478 0.000 38.938 156.284 63.992 0.000 23.718 77.090 23.804 0.000 9.035 54.023 13.126 0.000 34.482 92.931 35.355 0.000 
7.096 5.819 3.905 2.502 6.541 6.019 3.521 1.705 6.497 5.179 3.286 1.926 7.013 5.166 3.641 2.580 5.825 5.156 2.801 1.293 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
6.446 5.789 0.000 0.000 6.880 6.392 0.000 0.000 5.741 5.123 0.000 0.000 5.641 4.904 0.000 0.000 5.763 5.412 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.529 1.435 0.000 0.000 1.641 1.559 0.000 0.000 1.304 1.216 0.000 0.000 1.261 1.162 0.000 0.000 1.296 1.245 0.000 0.000 
Wheat 0.058 1.073 0.279 0.000 49.494 241.425 37.350 0.000 24.679 120.110 13.893 0.000 8.618 86.468 7.661 0.000 38.581 144.795 20.636 0.000 
8.457 6.661 4.393 2.729 7.742 6.578 3.844 2.074 8.194 6.488 4.165 2.567 8.901 6.737 4.694 3.196 7.170 6.003 3.369 1.728 
Other cereals 0.012 0.225 0.058 0.000 10.365 50.560 7.822 0.000 5.168 25.154 2.910 0.000 1.805 18.108 1.604 0.000 8.080 30.323 4.322 0.000 
5.675 4.470 2.948 1.831 5.195 4.414 2.580 1.392 5.498 4.354 2.795 1.723 5.973 4.521 3.150 2.144 4.811 4.028 2.261 1.159 
Pulses 0.001 0.012 0.003 0.000 0.481 2.067 0.366 0.000 0.247 1.029 0.136 0.000 0.088 0.707 0.075 0.000 0.373 1.214 0.202 0.000 
0.000 4.517 4.367 4.083 0.000 5.377 5.193 4.866 0.000 3.106 3.003 2.815 0.000 3.165 3.057 2.876 0.000 3.017 2.912 2.729 
Starchy roots 0.071 0.389 0.016 0.000 4.251 14.269 2.110 0.000 0.897 7.995 0.785 0.000 0.146 4.300 0.433 0.000 1.481 6.600 1.166 0.000 
38.383 35.025 31.206 11.743 38.071 37.281 30.964 7.817 37.090 33.830 29.252 9.904 36.993 31.221 29.181 13.274 37.217 36.175 29.303 6.251 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.007 0.013 0.003 0.000 1.286 2.550 0.451 0.000 0.623 1.285 0.170 0.000 0.384 0.810 0.086 0.000 0.790 1.580 0.263 0.000 
29.024 25.189 46.595 23.018 29.602 27.458 46.376 18.291 26.325 22.333 41.954 18.712 26.628 21.447 42.850 23.662 25.694 23.099 40.519 13.232 
Fruits 0.005 0.009 0.002 0.000 0.874 1.733 0.306 0.000 0.424 0.873 0.115 0.000 0.261 0.551 0.058 0.000 0.537 1.074 0.179 0.000 
11.354 9.854 18.228 9.004 11.580 10.741 18.142 7.155 10.298 8.737 16.412 7.320 10.417 8.390 16.763 9.256 10.051 9.036 15.851 5.176 
Rapeseed 0.068 0.772 0.065 0.000 16.362 60.129 8.684 0.000 4.202 30.022 3.230 0.000 0.760 15.239 1.781 0.000 6.813 31.934 4.798 0.000 
3.930 3.225 2.253 1.517 3.796 3.622 2.197 1.111 3.674 2.890 1.908 1.168 3.812 2.637 1.946 1.472 3.428 3.129 1.780 0.861 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.124 1.070 0.000 0.000 1.254 1.208 0.000 0.000 0.903 0.865 0.000 0.000 0.888 0.838 0.000 0.000 0.893 0.880 0.000 0.000 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.026 0.050 0.011 0.000 4.794 9.505 1.681 0.000 2.324 4.789 0.633 0.000 1.432 3.021 0.320 0.000 2.944 5.890 0.980 0.000 
63.529 55.135 101.990 50.382 64.795 60.102 101.510 40.037 57.622 48.884 91.831 40.958 58.285 46.944 93.792 51.792 56.241 50.560 88.691 28.963 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
15.726 15.008 0.000 0.000 17.860 17.337 0.000 0.000 12.569 11.988 0.000 0.000 12.422 11.800 0.000 0.000 12.451 12.344 0.000 0.000 
Corn silage 0.025 0.300 0.068 0.000 11.896 51.138 9.044 0.000 6.119 25.455 3.364 0.000 2.174 17.497 1.855 0.000 9.226 30.042 4.997 0.000 
46.412 41.683 0.000 0.000 49.539 46.023 0.000 0.000 41.340 36.889 0.000 0.000 40.615 35.309 0.000 0.000 41.495 38.971 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 83: Base areas and crop yields in Estonia 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.075 9.819 2.413 0.565 0.026 19.266 4.568 0.677 0.011 7.592 1.881 0.743 0.144 28.597 9.119 5.324 0.121 24.841 6.495 4.822 
3.796 3.442 2.154 1.052 3.424 3.146 1.909 1.010 2.678 2.604 1.874 1.555 3.132 2.679 1.900 1.465 3.473 2.836 2.016 1.450 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
6.260 5.830 0.000 0.000 6.467 6.177 0.000 0.000 6.480 6.190 0.000 0.000 6.435 5.830 0.000 0.000 6.005 5.329 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.606 1.555 0.000 0.000 1.653 1.618 0.000 0.000 1.517 1.473 0.000 0.000 1.600 1.507 0.000 0.000 1.491 1.382 0.000 0.000 
Wheat 0.078 12.252 3.413 0.349 0.005 24.301 0.121 0.331 0.014 9.444 1.663 0.445 0.169 35.921 7.458 3.216 0.076 31.188 5.220 2.774 
3.243 2.752 1.674 0.790 3.204 2.786 1.642 0.800 3.369 2.833 1.939 1.310 3.332 2.668 1.808 1.213 3.303 2.536 1.726 1.125 
Other cereals 0.039 6.131 1.708 0.175 0.003 12.161 0.060 0.166 0.007 4.726 0.832 0.223 0.085 17.976 3.732 1.610 0.038 15.608 2.612 1.388 
2.679 2.274 1.383 0.652 2.646 2.302 1.356 0.661 2.783 2.340 1.601 1.082 2.753 2.204 1.493 1.002 2.729 2.094 1.426 0.929 
Pulses 0.003 0.472 1.296 0.107 0.001 0.938 3.422 0.189 0.001 0.359 0.113 0.019 0.007 1.392 0.352 0.182 0.005 1.174 0.138 0.082 
0.000 0.891 0.859 0.798 0.000 0.972 0.938 0.873 0.000 0.822 0.793 0.738 0.000 0.949 0.917 0.848 0.000 0.795 0.767 0.716 
Starchy roots 0.003 0.099 1.673 0.040 0.001 0.669 1.568 0.262 0.003 0.066 0.549 0.048 0.014 0.195 2.181 0.359 0.008 0.158 1.488 0.216 
19.722 19.380 17.078 5.267 20.166 19.838 17.103 4.912 19.944 18.972 18.175 8.864 19.416 17.894 17.176 8.751 19.410 17.334 16.540 8.587 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.106 0.174 0.065 0.007 0.192 0.345 0.087 0.015 0.074 0.132 0.032 0.008 0.308 0.514 0.143 0.062 0.251 0.433 0.100 0.053 
26.899 23.338 25.369 10.390 27.642 24.255 25.163 10.160 26.058 22.571 26.197 15.343 27.077 22.532 25.292 15.162 25.563 20.773 24.384 14.566 
Fruits 0.266 0.439 0.164 0.017 0.482 0.868 0.220 0.037 0.186 0.333 0.080 0.021 0.774 1.293 0.359 0.155 0.632 1.090 0.251 0.133 
0.930 0.807 0.877 0.359 0.955 0.838 0.870 0.351 0.901 0.780 0.905 0.530 0.936 0.779 0.874 0.524 0.883 0.718 0.843 0.503 
Rapeseed 0.025 9.457 0.130 0.258 0.006 15.147 0.292 0.044 0.022 6.594 0.013 0.329 0.121 30.814 0.095 2.378 0.070 21.337 0.032 2.051 
1.912 1.784 1.197 0.625 1.801 1.705 1.103 0.603 1.464 1.402 1.048 0.850 1.686 1.405 1.051 0.811 1.795 1.447 1.097 0.816 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.154 1.134 1.080 0.964 1.215 1.204 1.146 1.025 1.045 1.031 0.980 0.883 1.150 1.104 1.054 0.949 1.028 0.984 0.940 0.850 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
16.214 15.867 0.000 0.000 17.227 17.060 0.000 0.000 15.907 15.547 0.000 0.000 17.591 16.651 0.000 0.000 15.378 14.493 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 84: Base areas and crop yields in Finland 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.988 22.533 0.248 0.000 1.105 48.286 0.133 0.000 8.739 119.433 0.107 0.000 2.793 284.507 0.015 0.000 0.080 16.133 0.000 0.000 
6.764 5.026 4.003 2.812 6.646 5.301 3.772 2.227 6.020 5.066 3.507 2.039 4.086 2.692 2.361 1.686 0.046 0.044 0.045 0.042 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
3.621 3.273 0.000 0.000 3.727 3.461 0.000 0.000 3.371 3.186 0.000 0.000 2.508 2.315 0.000 0.000 1.988 1.957 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.835 0.793 0.000 0.000 0.877 0.846 0.000 0.000 0.739 0.720 0.000 0.000 0.531 0.513 0.000 0.000 0.361 0.356 0.000 0.000 
Wheat 1.556 18.511 0.106 0.000 0.538 48.660 0.056 0.000 3.147 65.008 0.045 0.000 1.104 77.789 0.006 0.000 0.058 3.616 0.000 0.000 
5.263 3.707 2.801 1.909 5.051 3.977 2.720 1.537 4.424 3.582 2.405 1.384 5.429 3.744 3.101 2.041 5.217 4.509 3.470 2.031 
Other cereals 2.579 30.692 0.175 0.000 0.892 80.681 0.093 0.000 5.218 107.786 0.075 0.000 1.830 128.977 0.010 0.000 0.096 5.996 0.000 0.000 
4.552 3.206 2.422 1.651 4.368 3.439 2.353 1.329 3.826 3.098 2.080 1.197 4.695 3.238 2.681 1.765 4.512 3.899 3.001 1.756 
Pulses 0.024 0.334 0.002 0.000 0.011 0.662 0.001 0.000 0.075 1.166 0.001 0.000 0.023 2.180 0.000 0.000 0.001 0.120 0.000 0.000 
0.000 3.101 2.993 2.789 0.000 3.264 3.153 2.940 0.000 2.700 2.606 2.438 0.000 1.875 1.813 1.695 0.000 1.306 1.261 1.179 
Starchy roots 0.252 8.510 0.011 0.000 0.062 5.930 0.004 0.000 0.303 4.863 0.004 0.000 0.139 5.546 0.001 0.000 0.012 0.264 0.000 0.000 
33.210 30.517 29.371 18.891 32.347 31.102 29.251 14.790 30.434 29.068 27.040 13.081 17.702 15.408 14.915 11.853 3.888 3.770 3.347 2.369 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.214 0.495 0.003 0.000 0.400 0.931 0.002 0.000 0.737 1.718 0.001 0.000 1.308 3.051 0.000 0.000 0.072 0.168 0.000 0.000 
40.628 32.765 72.512 49.007 40.090 33.949 71.779 39.687 36.461 31.035 65.658 35.127 26.735 20.347 44.706 34.247 14.691 12.566 22.196 14.676 
Fruits 0.162 0.375 0.003 0.000 0.303 0.706 0.001 0.000 0.559 1.303 0.001 0.000 0.992 2.314 0.000 0.000 0.055 0.127 0.000 0.000 
3.722 3.001 6.642 4.489 3.672 3.110 6.575 3.635 3.340 2.843 6.014 3.218 2.449 1.864 4.095 3.137 1.346 1.151 2.033 1.344 
Rapeseed 1.066 18.478 0.048 0.000 0.355 39.610 0.025 0.000 1.385 35.615 0.016 0.000 0.488 45.786 0.003 0.000 0.017 2.528 0.000 0.000 
1.147 0.843 0.726 0.548 1.136 0.924 0.700 0.442 1.039 0.888 0.655 0.405 1.206 0.813 0.754 0.586 1.238 1.054 0.876 0.580 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.552 0.539 0.000 0.000 0.582 0.573 0.000 0.000 0.483 0.479 0.000 0.000 0.336 0.334 0.000 0.000 0.223 0.224 0.000 0.000 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.343 0.794 0.005 0.000 0.641 1.494 0.003 0.000 1.182 2.756 0.002 0.000 2.098 4.896 0.000 0.000 0.115 0.269 0.000 0.000 
58.320 47.034 104.089 70.348 57.549 48.734 103.037 56.970 52.339 44.550 94.251 50.424 38.378 29.207 64.174 49.161 21.088 18.039 31.862 21.067 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
8.727 8.431 0.000 0.000 8.753 8.581 0.000 0.000 7.625 7.523 0.000 0.000 5.345 5.280 0.000 0.000 3.602 3.633 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 85: Base areas and crop yields in France 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 14.935 18.758 0.062 0.000 37.849 170.375 0.425 0.000 12.874 139.316 0.306 0.000 65.741 869.620 1.813 0.000 17.371 351.584 0.770 0.000 
5.750 6.055 3.643 1.832 6.539 6.533 4.266 2.207 6.629 6.480 4.244 2.160 6.500 6.262 3.880 1.830 6.696 6.055 4.007 2.184 
Corn 19.353 233.603 0.170 0.000 64.146 349.121 1.006 0.000 14.541 246.175 0.524 0.000 36.945 550.900 1.232 0.000 6.910 83.692 0.283 0.000 
14.042 11.181 7.380 2.487 12.579 9.653 7.069 2.849 11.702 9.050 6.645 2.745 10.565 8.191 6.002 2.385 9.885 7.410 5.860 2.814 
Rice 0.225 1.371 0.024 0.000 0.394 3.129 0.010 0.000 0.264 2.423 0.008 0.000 0.646 8.637 0.023 0.000 0.463 3.207 0.008 0.000 
4.914 4.178 3.343 2.257 4.755 3.993 3.398 2.521 4.469 3.771 3.228 2.411 4.123 3.515 3.017 2.199 3.956 3.304 2.963 2.371 
Wheat 24.822 24.868 0.100 0.000 80.434 447.758 1.111 0.000 38.733 347.234 0.763 0.000 271.383 3127.11 6.906 0.000 68.224 1085.36 2.196 0.000 
7.639 6.160 3.657 2.138 8.900 7.044 4.460 2.612 8.617 6.704 4.274 2.501 8.328 6.455 3.945 2.212 8.471 6.373 4.162 2.636 
Other cereals 2.846 2.851 0.011 0.000 9.222 51.338 0.127 0.000 4.441 39.812 0.087 0.000 31.116 358.540 0.792 0.000 7.822 124.442 0.252 0.000 
5.543 4.470 2.653 1.551 6.458 5.111 3.236 1.895 6.252 4.864 3.101 1.814 6.042 4.684 2.862 1.605 6.146 4.624 3.020 1.913 
Pulses 1.954 6.199 0.011 0.000 5.540 38.689 0.075 0.000 1.981 17.851 0.048 0.000 11.305 176.938 0.295 0.000 2.872 30.324 0.105 0.000 
0.000 5.298 5.174 4.969 0.000 4.623 4.502 4.299 0.000 4.321 4.210 4.024 0.000 3.789 3.682 3.501 0.000 3.666 3.576 3.424 
Starchy roots 3.394 8.535 0.022 0.000 2.555 21.404 0.026 0.000 1.034 12.346 0.021 0.000 5.614 85.293 0.153 0.000 1.447 17.729 0.029 0.000 
51.175 48.593 36.123 7.880 47.975 45.198 37.391 10.828 46.763 44.094 36.749 10.697 46.303 43.920 36.198 9.481 44.330 40.513 35.216 11.895 
Tree nuts 0.221 1.020 0.001 0.000 0.628 3.291 0.008 0.000 0.224 2.487 0.005 0.000 1.281 15.493 0.033 0.000 0.325 5.569 0.012 0.000 
2.613 2.054 1.450 0.588 2.346 1.856 1.500 0.688 2.234 1.766 1.458 0.669 2.035 1.638 1.395 0.601 1.971 1.533 1.371 0.688 
Vegetables 3.080 7.177 0.009 0.000 9.729 22.642 0.058 0.000 6.730 15.670 0.034 0.000 41.640 96.950 0.209 0.000 14.632 34.068 0.073 0.000 
31.049 24.401 17.229 6.986 27.876 22.049 17.822 8.173 26.545 20.981 17.320 7.947 24.176 19.467 16.572 7.140 23.421 18.219 16.288 8.169 
Fruits 11.218 26.144 0.033 0.000 35.439 82.479 0.212 0.000 24.516 57.079 0.124 0.000 151.679 353.157 0.761 0.000 53.298 124.097 0.264 0.000 
14.265 11.210 7.915 3.210 12.807 10.130 8.188 3.755 12.196 9.639 7.957 3.651 11.107 8.943 7.614 3.280 10.760 8.370 7.483 3.753 
Rapeseed 8.784 8.583 0.030 0.000 21.387 83.402 0.191 0.000 9.181 77.652 0.184 0.000 71.542 758.478 1.636 0.000 21.159 449.241 0.950 0.000 
3.352 3.510 2.215 1.155 3.555 3.535 2.475 1.381 3.529 3.465 2.438 1.349 3.427 3.354 2.253 1.176 3.500 3.212 2.294 1.365 
Soybean 0.791 0.994 0.000 0.000 0.684 5.110 0.005 0.000 0.251 1.912 0.004 0.000 1.305 22.901 0.029 0.000 0.295 3.414 0.004 0.000 
4.137 3.402 3.312 3.203 3.595 3.011 2.926 2.813 3.339 2.811 2.731 2.620 3.034 2.612 2.534 2.414 2.830 2.396 2.325 2.213 
Other ann. OC 5.470 25.207 0.031 0.000 15.509 81.288 0.209 0.000 5.545 61.428 0.134 0.000 31.649 382.715 0.825 0.000 8.039 137.559 0.293 0.000 
2.187 2.187 1.395 0.532 2.323 2.323 1.555 0.677 2.301 2.301 1.549 0.671 2.236 2.236 1.495 0.598 2.204 2.204 1.567 0.737 
Other peren. OC 0.127 0.587 0.001 0.000 0.361 1.893 0.005 0.000 0.129 1.430 0.003 0.000 0.737 8.911 0.019 0.000 0.187 3.203 0.007 0.000 
2.428 1.908 1.347 0.546 2.180 1.724 1.394 0.639 2.076 1.640 1.354 0.621 1.890 1.522 1.296 0.558 1.831 1.425 1.274 0.639 
Sugar beets 4.613 10.750 0.013 0.000 14.572 33.914 0.087 0.000 10.081 23.470 0.051 0.000 62.369 145.214 0.313 0.000 21.915 51.027 0.109 0.000 
129.145 101.495 71.663 29.058 115.948 91.713 74.131 33.996 110.414 87.271 72.042 33.055 100.557 80.971 68.932 29.699 97.416 75.782 67.751 33.979 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
51.339 38.769 0.000 0.000 42.251 32.484 0.000 0.000 39.678 30.447 0.000 0.000 34.241 27.138 0.000 0.000 32.792 25.099 0.000 0.000 
Corn silage 17.062 205.953 0.150 0.000 56.553 307.797 0.887 0.000 12.820 217.037 0.462 0.000 32.572 485.694 1.086 0.000 6.092 73.786 0.250 0.000 
62.917 50.098 33.067 11.144 56.362 43.249 31.672 12.767 52.429 40.547 29.771 12.301 47.339 36.699 26.892 10.688 44.291 33.200 26.255 12.610 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 86: Base areas and crop yields in Germany 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 14.952 351.297 0.871 0.000 13.200 458.511 0.827 0.003 8.999 397.783 0.843 0.027 11.242 454.031 0.833 0.000 2.093 85.728 0.234 0.028 
7.393 6.613 4.417 2.414 7.126 6.374 3.949 1.958 6.296 5.530 3.436 1.997 6.666 5.593 3.680 2.114 6.483 4.764 3.336 2.265 
Corn 5.750 185.182 0.312 0.000 2.426 130.064 0.214 0.008 3.100 89.925 0.145 0.004 1.713 35.716 0.219 0.000 0.087 12.998 0.032 0.004 
12.194 9.953 7.687 3.589 11.852 10.038 7.488 3.165 10.837 9.095 6.856 3.111 10.832 8.570 7.039 3.538 10.804 8.340 7.387 4.203 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.982 5.300 4.868 3.949 5.694 5.145 4.770 3.798 5.091 4.579 4.300 3.502 5.189 4.499 4.326 3.716 5.179 4.393 4.288 3.965 
Wheat 23.244 520.165 1.355 0.000 25.341 912.645 1.657 0.005 14.965 732.310 1.692 0.067 22.718 824.460 1.413 0.000 3.281 109.822 0.296 0.068 
9.711 8.107 5.281 3.051 9.159 7.598 4.730 2.573 8.543 6.954 4.287 2.532 8.899 7.123 4.629 2.797 9.404 7.446 5.105 3.386 
Other cereals 9.152 204.810 0.533 0.000 9.978 359.346 0.652 0.002 5.892 288.340 0.666 0.027 8.945 324.624 0.556 0.000 1.292 43.242 0.116 0.027 
6.512 5.436 3.541 2.046 6.141 5.095 3.172 1.725 5.728 4.663 2.875 1.698 5.968 4.777 3.104 1.876 6.306 4.993 3.423 2.270 
Pulses 0.785 19.140 0.045 0.000 0.705 33.495 28.710 14.355 0.494 21.682 0.061 0.002 0.599 22.860 0.043 0.000 0.097 3.807 0.025 0.002 
0.000 2.020 1.956 1.841 0.000 1.870 1.810 1.702 0.000 1.568 1.517 1.425 0.000 1.634 1.586 1.498 0.000 1.635 1.593 1.511 
Starchy roots 2.429 60.775 0.129 0.000 1.606 60.139 0.092 0.000 1.952 66.681 0.116 0.004 1.127 56.676 0.102 0.000 0.213 10.420 0.034 0.004 
46.355 44.155 38.106 14.605 47.673 45.733 38.559 11.600 45.257 42.484 36.173 10.591 44.748 40.624 35.825 12.642 45.882 38.589 34.993 15.567 
Tree nuts 0.046 1.104 0.003 0.000 0.041 1.497 0.003 0.000 0.029 1.269 0.004 0.000 0.035 1.338 0.003 0.000 0.006 0.223 0.001 0.000 
3.799 3.148 2.905 1.501 3.676 3.088 2.835 1.297 3.321 2.756 2.584 1.203 3.400 2.712 2.608 1.336 3.444 2.608 2.580 1.532 
Vegetables 6.817 15.868 0.038 0.000 9.113 21.224 0.038 0.000 7.697 17.907 0.051 0.001 8.134 18.942 0.036 0.000 1.360 3.152 0.021 0.001 
38.785 32.138 29.657 15.327 37.531 31.530 28.944 13.244 33.908 28.138 26.380 12.277 34.710 27.685 26.627 13.642 35.162 26.620 26.344 15.644 
Fruits 11.034 25.685 0.062 0.000 14.750 34.355 0.062 0.000 12.458 28.985 0.082 0.002 13.165 30.661 0.058 0.000 2.202 5.101 0.034 0.002 
18.136 15.028 13.868 7.167 17.550 14.744 13.534 6.193 15.856 13.158 12.335 5.741 16.230 12.946 12.451 6.379 16.442 12.448 12.319 7.315 
Rapeseed 12.742 306.421 0.697 0.000 10.134 355.998 0.656 0.002 8.283 345.042 0.675 0.028 7.734 327.603 0.665 0.000 1.497 63.537 0.161 0.028 
4.291 3.973 2.843 1.684 4.273 3.974 2.623 1.409 3.825 3.457 2.258 1.384 3.966 3.361 2.355 1.445 3.943 2.815 2.107 1.515 
Soybean 0.007 0.379 0.034 0.000 0.004 0.274 0.011 0.000 0.007 0.180 0.016 0.000 0.006 0.051 0.017 0.000 0.001 0.017 0.001 0.000 
1.433 1.280 1.236 1.156 1.339 1.223 1.179 1.097 1.141 1.041 1.003 0.934 1.164 1.031 0.996 0.936 1.137 1.000 0.964 0.902 
Other ann. OC 0.282 6.782 0.016 0.000 0.253 9.195 0.017 0.000 0.178 7.794 0.022 0.001 0.215 8.217 0.016 0.000 0.035 1.368 0.009 0.001 
1.850 1.850 1.328 0.630 1.825 1.825 1.266 0.541 1.676 1.676 1.174 0.520 1.631 1.631 1.197 0.595 1.624 1.624 1.269 0.716 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 23.718 55.208 0.132 0.000 31.704 73.843 0.133 0.000 26.778 62.300 0.176 0.005 28.298 65.904 0.125 0.000 4.732 10.965 0.073 0.005 
81.085 67.189 62.002 32.044 78.465 65.917 60.511 27.688 70.889 58.827 55.150 25.667 72.565 57.879 55.668 28.521 73.510 55.653 55.075 32.706 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
29.018 24.938 0.000 0.000 27.122 23.959 0.000 0.000 24.179 21.320 0.000 0.000 24.959 20.849 0.000 0.000 25.115 20.412 0.000 0.000 
Corn silage 22.392 721.098 1.214 0.000 9.449 506.470 0.835 0.032 12.072 350.167 0.566 0.014 6.670 139.080 0.853 0.000 0.338 50.615 0.123 0.014 
56.318 45.968 35.502 16.577 54.737 46.360 34.585 14.618 50.052 42.008 31.666 14.368 50.031 39.579 32.511 16.339 49.898 38.519 34.118 19.412 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 87: Base areas and crop yields in Greece 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 10.321 35.028 0.001 0.001 2.917 17.707 0.001 0.003 0.845 11.517 0.008 0.030 1.068 9.287 0.000 0.000 5.177 25.452 1.094 0.048 
2.657 2.642 2.093 1.487 2.576 2.588 1.996 1.398 2.541 2.509 1.935 1.337 2.409 2.475 1.879 1.301 2.526 2.772 2.145 1.492 
Corn 15.809 17.951 0.001 0.007 5.323 41.598 0.002 0.015 1.477 39.815 0.005 0.066 2.008 36.603 0.000 0.000 11.268 38.355 0.684 0.006 
15.310 9.529 7.794 3.756 15.598 9.781 8.077 3.776 15.174 9.427 7.794 3.765 15.292 9.631 7.806 3.531 15.007 9.352 7.669 3.505 
Rice 0.622 2.905 0.005 0.002 1.162 6.031 0.005 0.002 1.153 5.680 0.001 0.005 1.179 5.572 0.000 0.000 1.010 5.072 0.099 0.004 
6.483 4.535 3.890 2.972 6.483 4.617 3.967 3.029 6.366 4.480 3.854 2.961 6.250 4.415 3.724 2.763 6.140 4.301 3.634 2.732 
Wheat 33.743 99.589 0.001 0.003 17.029 98.345 0.007 0.011 5.343 68.327 0.016 0.121 6.995 60.384 0.000 0.000 44.313 190.226 3.042 0.106 
4.321 3.247 2.332 1.589 4.005 2.817 2.013 1.419 3.937 2.835 2.002 1.407 3.394 2.276 1.603 1.159 3.269 2.168 1.572 1.173 
Other cereals 4.747 14.012 0.000 0.000 2.396 13.837 0.001 0.002 0.752 9.613 0.002 0.017 0.984 8.496 0.000 0.000 6.235 26.764 0.428 0.015 
3.214 2.415 1.734 1.182 2.979 2.095 1.497 1.056 2.928 2.109 1.489 1.046 2.524 1.692 1.193 0.862 2.431 1.612 1.169 0.873 
Pulses 1.623 7.675 0.000 0.002 0.643 7.694 0.000 0.011 0.195 4.948 0.002 0.011 0.231 2.900 0.000 0.000 1.558 1.823 0.031 0.004 
0.000 1.765 1.765 1.757 0.000 1.705 1.704 1.699 0.000 1.692 1.693 1.692 0.000 1.596 1.598 1.601 0.000 1.664 1.674 1.689 
Starchy roots 3.295 10.696 0.000 0.000 0.916 6.213 0.000 0.001 0.261 3.675 0.005 0.005 0.249 2.286 0.000 0.000 0.799 4.061 0.038 0.001 
29.137 24.852 22.328 7.986 30.221 25.507 22.215 7.500 30.950 25.575 22.417 7.635 31.085 25.295 21.333 6.448 30.323 24.822 21.558 6.778 
Tree nuts 2.645 5.905 0.000 0.000 1.048 7.129 0.000 0.001 0.318 5.745 0.001 0.007 0.377 5.074 0.000 0.000 2.539 9.972 0.133 0.005 
3.397 1.891 1.808 1.428 3.322 1.874 1.794 1.433 3.329 1.840 1.762 1.428 3.264 1.799 1.715 1.329 3.285 1.788 1.708 1.342 
Vegetables 7.124 16.622 0.000 0.001 6.815 15.899 0.001 0.002 5.059 11.788 0.002 0.014 4.542 10.598 0.000 0.000 10.540 24.258 0.323 0.012 
45.856 25.534 24.414 19.275 44.841 25.301 24.214 19.350 44.948 24.835 23.786 19.272 44.060 24.280 23.149 17.948 44.349 24.139 23.058 18.115 
Fruits 15.860 37.005 0.001 0.001 15.171 35.394 0.001 0.005 11.263 26.244 0.005 0.031 10.111 23.593 0.000 0.000 23.464 54.004 0.720 0.027 
19.892 11.077 10.591 8.362 19.452 10.976 10.504 8.394 19.498 10.774 10.318 8.360 19.113 10.533 10.042 7.786 19.239 10.471 10.002 7.858 
Rapeseed 0.336 0.751 0.000 0.000 0.133 0.906 0.000 0.000 0.040 0.730 0.000 0.001 0.048 0.645 0.000 0.000 0.323 1.268 0.017 0.001 
1.395 1.384 1.133 0.833 1.365 1.370 1.084 0.783 1.346 1.319 1.049 0.753 1.290 1.329 1.027 0.732 1.349 1.479 1.171 0.841 
Soybean 0.210 0.197 0.000 0.000 0.052 0.400 0.000 0.000 0.010 0.379 0.000 0.000 0.013 0.372 0.000 0.000 0.038 0.327 0.007 0.000 
2.935 1.871 1.829 1.800 2.913 1.886 1.844 1.817 2.905 1.833 1.792 1.769 2.827 1.796 1.758 1.739 2.726 1.713 1.679 1.664 
Other ann. OC 3.130 3.345 0.000 0.000 0.962 8.313 0.000 0.001 0.238 8.000 0.001 0.007 0.178 7.170 0.000 0.000 2.612 7.833 0.017 0.005 
18.619 12.614 8.906 8.906 17.871 12.559 8.787 8.787 17.428 12.179 8.691 8.691 17.153 12.219 8.482 8.482 17.556 12.325 8.637 8.637 
Other peren. OC 53.874 120.274 0.003 0.004 21.354 145.213 0.006 0.019 6.486 117.026 0.021 0.137 7.675 103.354 0.000 0.000 51.721 203.125 2.708 0.100 
4.240 2.361 2.258 1.782 4.147 2.340 2.239 1.789 4.156 2.297 2.200 1.782 4.074 2.245 2.141 1.660 4.101 2.232 2.132 1.675 
Sugar beets 0.909 2.122 0.000 0.000 0.870 2.029 0.000 0.000 0.646 1.505 0.000 0.002 0.580 1.353 0.000 0.000 1.345 3.096 0.041 0.002 
96.901 53.957 51.591 40.731 94.757 53.466 51.168 40.890 94.982 52.481 50.263 40.726 93.107 51.308 48.918 37.927 93.718 51.009 48.725 38.280 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
272.927 152.418 151.183 133.510 267.059 152.512 151.252 136.160 268.312 149.532 148.274 135.825 264.430 147.923 146.724 127.940 265.262 145.426 144.274 128.136 
Corn silage 0.241 0.273 0.000 0.000 0.081 0.633 0.000 0.000 0.022 0.606 0.000 0.001 0.031 0.557 0.000 0.000 0.171 0.584 0.010 0.000 
74.232 46.204 37.791 18.212 75.632 47.424 39.166 18.309 73.575 45.710 37.792 18.256 74.145 46.698 37.850 17.119 72.764 45.344 37.186 16.997 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 88: Base areas and crop yields in Hungary 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.597 64.478 0.171 0.004 8.968 202.833 0.634 0.040 0.149 8.881 0.041 0.000 0.071 4.642 0.020 0.000 0.178 10.101 0.034 0.000 
3.627 3.647 2.777 1.746 3.838 3.699 3.153 2.255 3.405 3.303 2.398 1.390 3.003 2.900 2.080 1.172 2.597 2.348 1.708 0.970 
Corn 9.190 278.896 0.592 0.042 31.725 747.231 2.650 0.393 0.250 23.274 0.087 0.000 0.061 10.385 0.035 0.000 1.320 45.072 0.097 0.000 
8.331 6.531 4.957 2.462 8.322 5.983 5.057 2.878 7.491 5.577 4.161 1.875 7.120 5.339 3.927 1.632 6.931 5.274 3.799 1.415 
Rice 0.013 2.405 0.002 0.000 0.070 1.715 0.002 0.000 0.005 0.060 0.001 0.000 0.002 0.030 0.000 0.000 0.002 0.085 0.001 0.000 
1.811 1.508 1.348 1.089 1.828 1.396 1.317 1.148 1.553 1.259 1.103 0.816 1.480 1.206 1.040 0.728 1.364 1.135 0.919 0.620 
Wheat 3.935 171.383 0.457 0.016 34.866 785.715 2.482 0.143 0.191 28.407 0.111 0.000 0.149 14.355 0.061 0.000 0.795 31.498 0.095 0.000 
4.576 3.755 2.623 1.756 5.325 4.180 3.186 2.198 4.523 3.614 2.342 1.302 4.073 3.158 2.005 1.089 3.711 2.676 1.748 0.971 
Other cereals 0.859 37.435 0.100 0.003 7.616 171.622 0.542 0.031 0.042 6.205 0.024 0.000 0.033 3.135 0.013 0.000 0.174 6.880 0.021 0.000 
3.064 2.514 1.757 1.176 3.566 2.799 2.134 1.472 3.029 2.421 1.568 0.872 2.728 2.115 1.343 0.730 2.486 1.792 1.171 0.650 
Pulses 0.121 6.362 0.005 0.005 0.610 12.345 0.100 0.003 0.006 0.826 0.007 0.000 0.003 0.508 0.004 0.000 0.019 0.749 0.005 0.000 
0.000 2.129 2.069 1.973 0.000 2.133 2.080 1.988 0.000 1.870 1.823 1.745 0.000 1.836 1.795 1.726 0.000 1.854 1.820 1.766 
Starchy roots 0.130 5.692 0.014 0.000 0.555 13.857 0.041 0.003 0.053 1.066 0.004 0.000 0.006 0.656 0.002 0.000 0.008 0.816 0.000 0.000 
27.054 25.748 23.393 10.269 26.520 24.847 23.629 13.380 27.251 24.639 22.140 7.969 25.646 22.516 19.714 6.279 25.446 19.846 16.299 5.423 
Tree nuts 0.027 0.922 0.005 0.000 0.135 3.156 0.022 0.001 0.001 0.111 0.002 0.000 0.001 0.055 0.001 0.000 0.004 0.156 0.001 0.000 
1.520 1.176 0.586 0.362 1.552 1.120 0.600 0.419 1.343 1.001 0.520 0.285 1.284 0.944 0.471 0.247 1.271 0.899 0.408 0.218 
Vegetables 5.030 11.668 0.069 0.001 17.463 40.455 0.283 0.008 0.600 1.380 0.019 0.000 0.297 0.682 0.011 0.000 0.851 1.971 0.014 0.000 
23.682 18.332 9.132 5.646 24.185 17.454 9.341 6.527 20.933 15.596 8.098 4.442 20.014 14.716 7.336 3.851 19.807 14.007 6.363 3.399 
Fruits 9.892 22.945 0.135 0.002 34.342 79.559 0.556 0.015 1.179 2.714 0.037 0.000 0.584 1.342 0.021 0.000 1.673 3.876 0.028 0.000 
8.994 6.962 3.468 2.144 9.185 6.629 3.548 2.479 7.950 5.923 3.076 1.687 7.601 5.589 2.786 1.462 7.522 5.320 2.417 1.291 
Rapeseed 1.422 49.168 0.290 0.004 7.187 168.247 1.176 0.033 0.074 5.911 0.081 0.000 0.033 2.926 0.046 0.000 0.224 8.322 0.059 0.000 
2.317 2.330 1.898 1.319 2.435 2.328 2.091 1.658 2.205 2.132 1.664 1.055 1.977 1.870 1.443 0.900 1.697 1.429 1.109 0.673 
Soybean 0.385 11.611 0.011 0.001 0.796 18.020 0.068 0.005 0.016 1.248 0.003 0.000 0.001 0.802 0.003 0.000 0.023 1.312 0.001 0.000 
2.881 2.412 2.340 2.225 2.746 2.149 2.087 1.998 2.387 1.944 1.886 1.790 2.334 1.902 1.845 1.751 2.334 1.934 1.874 1.784 
Other ann. OC 2.836 86.422 0.233 0.008 15.788 411.877 1.299 0.074 0.256 12.625 0.053 0.000 0.146 6.492 0.028 0.000 0.589 17.496 0.060 0.000 
2.349 2.349 1.717 0.842 2.228 2.228 1.774 0.987 2.094 2.094 1.486 0.659 1.955 1.955 1.370 0.562 1.807 1.807 1.268 0.498 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 1.164 2.700 0.016 0.000 4.041 9.363 0.065 0.002 0.139 0.319 0.004 0.000 0.069 0.158 0.002 0.000 0.197 0.456 0.003 0.000 
61.385 47.517 23.670 14.634 62.688 45.242 24.213 16.919 54.261 40.427 20.992 11.513 51.879 38.144 19.014 9.982 51.342 36.308 16.494 8.811 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
58.609 45.926 0.000 0.000 59.578 41.852 0.000 0.000 51.011 38.125 0.000 0.000 49.636 36.823 0.000 0.000 50.273 36.811 0.000 0.000 
Corn silage 0.742 22.529 0.048 0.003 2.563 60.360 0.214 0.032 0.020 1.880 0.007 0.000 0.005 0.839 0.003 0.000 0.107 3.641 0.008 0.000 
34.491 27.040 20.521 10.193 34.451 24.770 20.934 11.916 31.012 23.088 17.226 7.761 29.478 22.105 16.256 6.756 28.695 21.834 15.728 5.857 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 89: Base areas and crop yields in Ireland 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.026 105.132 0.005 0.000 0.013 29.948 0.000 0.000 0.000 1.385 0.000 0.000 0.000 40.077 1.195 0.000 0.000 4.154 0.055 0.000 
7.269 7.104 4.242 2.526 7.969 7.448 4.615 2.547 7.358 7.399 4.465 2.933 6.381 6.167 3.576 2.238 6.461 5.821 3.408 1.951 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.521 5.191 0.000 0.000 5.129 4.695 0.000 0.000 4.995 4.843 0.000 0.000 5.279 5.012 0.000 0.000 5.349 4.945 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.019 0.983 0.000 0.000 0.904 0.864 0.000 0.000 0.728 0.719 0.000 0.000 0.876 0.853 0.000 0.000 0.907 0.885 0.000 0.000 
Wheat 0.013 53.037 0.001 0.000 0.006 16.043 0.000 0.000 0.000 0.517 0.000 0.000 0.000 19.190 0.597 0.000 0.000 1.512 0.027 0.000 
10.371 8.812 5.580 3.628 10.670 8.889 5.564 3.203 12.723 10.948 6.768 4.182 10.218 8.711 5.271 3.285 9.693 8.269 4.878 2.823 
Other cereals 0.003 14.214 0.000 0.000 0.002 4.299 0.000 0.000 0.000 0.139 0.000 0.000 0.000 5.143 0.160 0.000 0.000 0.405 0.007 0.000 
7.945 6.751 4.275 2.779 8.174 6.810 4.262 2.454 9.747 8.387 5.185 3.203 7.828 6.674 4.038 2.517 7.426 6.334 3.737 2.163 
Pulses 0.000 2.003 0.000 0.000 0.000 0.571 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.711 3.250 0.000 0.000 0.068 0.150 0.000 
0.000 2.864 2.767 2.591 0.000 2.532 2.447 2.309 0.000 2.010 1.953 1.838 0.000 2.487 2.406 2.257 0.000 2.752 2.654 2.494 
Starchy roots 0.035 8.869 0.000 0.000 0.017 2.068 0.000 0.000 0.000 0.079 0.000 0.000 0.000 0.787 0.078 0.000 0.000 0.023 0.004 0.000 
32.930 32.318 27.450 8.661 31.338 30.211 26.446 8.594 33.920 33.549 29.221 10.137 32.801 32.010 27.188 8.063 32.462 31.475 26.462 7.212 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.972 2.269 0.000 0.000 0.277 0.646 0.000 0.000 0.011 0.026 0.000 0.000 0.356 0.805 0.025 0.000 0.033 0.077 0.001 0.000 
45.372 39.925 77.966 32.175 44.204 37.970 76.165 31.058 45.414 39.800 83.148 36.082 43.653 38.146 75.248 29.427 40.785 35.654 73.051 26.625 
Fruits 0.530 1.238 0.000 0.000 0.151 0.353 0.000 0.000 0.006 0.014 0.000 0.000 0.194 0.439 0.014 0.000 0.018 0.042 0.001 0.000 
22.438 19.744 38.557 15.911 21.860 18.777 37.666 15.359 22.458 19.682 41.119 17.843 21.587 18.864 37.212 14.553 20.169 17.632 36.126 13.167 
Rapeseed 0.001 6.205 0.000 0.000 0.001 1.101 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.933 0.055 0.000 0.000 0.046 0.003 0.000 
3.927 3.946 2.458 1.502 4.250 4.075 2.668 1.551 4.038 4.182 2.639 1.777 3.544 3.521 2.123 1.363 3.570 3.311 2.020 1.202 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.665 0.660 0.000 0.000 0.590 0.583 0.000 0.000 0.463 0.463 0.000 0.000 0.571 0.569 0.000 0.000 0.602 0.599 0.000 0.000 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
9.077 9.007 0.000 0.000 8.700 8.543 0.000 0.000 5.978 5.981 0.000 0.000 7.736 7.710 0.000 0.000 8.609 8.547 0.000 0.000 
Corn silage 0.003 10.755 0.000 0.000 0.001 3.064 0.000 0.000 0.000 0.122 0.000 0.000 0.000 3.818 0.121 0.000 0.000 0.365 0.006 0.000 
41.511 39.034 0.000 0.000 38.563 35.303 0.000 0.000 37.560 36.416 0.000 0.000 39.694 37.683 0.000 0.000 40.218 37.180 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 90: Base areas and crop yields in Italy 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 3.990 36.818 10.068 0.000 39.426 144.046 40.231 0.000 6.136 38.975 10.705 0.000 2.778 26.483 0.960 0.000 0.350 5.899 0.906 0.000 
3.060 3.163 2.133 1.355 3.053 3.092 2.048 1.288 3.136 3.393 2.478 1.653 2.933 3.215 2.349 1.609 2.405 2.693 1.894 1.150 
Corn 12.370 2.077 127.830 0.000 116.517 7.524 510.813 0.000 27.255 0.135 135.920 0.000 10.446 87.727 12.187 0.000 1.823 22.199 11.502 0.000 
14.692 13.160 8.555 2.937 14.016 11.269 7.619 2.720 12.200 8.457 6.255 2.506 10.571 6.922 5.350 2.302 9.649 6.115 4.618 1.579 
Rice 5.592 88.589 7.855 0.000 16.660 108.111 31.390 0.000 9.272 0.005 8.352 0.000 7.349 21.375 0.749 0.000 2.321 5.409 0.707 0.000 
4.203 3.759 2.990 2.013 3.706 3.150 2.556 1.767 3.164 2.445 1.996 1.393 2.822 2.087 1.695 1.218 2.497 1.792 1.391 0.885 
Wheat 26.537 140.982 64.550 0.000 235.968 780.877 257.943 0.000 51.931 325.855 68.635 0.000 20.204 292.358 6.154 0.000 3.600 76.589 5.808 0.000 
4.789 4.038 2.366 1.488 4.394 3.444 2.049 1.299 3.710 2.665 1.793 1.259 2.998 2.316 1.627 1.168 2.159 1.590 1.074 0.729 
Other cereals 2.703 14.358 6.574 0.000 24.033 79.530 26.271 0.000 5.289 33.187 6.990 0.000 2.058 29.776 0.627 0.000 0.367 7.800 0.592 0.000 
4.205 3.546 2.078 1.306 3.859 3.025 1.799 1.141 3.258 2.340 1.575 1.105 2.633 2.034 1.429 1.026 1.896 1.396 0.943 0.640 
Pulses 1.167 15.128 2.873 0.000 10.226 59.872 11.479 0.000 2.380 6.847 3.054 0.000 1.030 4.335 0.274 0.000 0.192 0.818 0.258 0.000 
0.000 1.641 1.591 1.511 0.000 1.547 1.503 1.434 0.000 1.512 1.489 1.448 0.000 1.580 1.573 1.558 0.000 1.450 1.460 1.473 
Starchy roots 0.522 7.485 2.229 0.000 6.953 29.704 8.906 0.000 2.545 8.411 2.370 0.000 1.448 8.956 0.212 0.000 0.161 1.315 0.201 0.000 
21.960 21.320 17.746 4.896 21.614 20.461 16.960 4.773 22.041 20.433 17.441 5.563 24.030 22.207 18.666 5.132 24.857 20.992 16.766 3.517 
Tree nuts 2.432 14.506 5.986 0.000 21.310 59.135 23.922 0.000 4.959 18.618 6.365 0.000 2.147 16.289 0.571 0.000 0.399 4.122 0.539 0.000 
2.329 1.823 1.720 1.270 2.170 1.555 1.469 1.113 2.183 1.369 1.305 1.010 2.327 1.347 1.287 1.024 2.340 1.264 1.195 0.853 
Vegetables 21.057 34.779 14.353 0.000 95.864 159.257 64.425 0.000 27.503 47.823 16.350 0.000 17.459 39.358 1.379 0.000 4.648 9.592 1.253 0.000 
34.961 27.357 25.814 19.065 32.562 23.338 22.043 16.698 32.763 20.540 19.589 15.157 34.929 20.224 19.318 15.373 35.116 18.969 17.928 12.799 
Fruits 48.027 79.326 32.737 0.000 218.651 363.242 146.944 0.000 62.730 109.078 37.292 0.000 39.820 89.769 3.145 0.000 10.601 21.877 2.859 0.000 
18.828 14.733 13.902 10.267 17.536 12.569 11.871 8.993 17.644 11.062 10.549 8.163 18.811 10.891 10.403 8.279 18.911 10.215 9.655 6.893 
Rapeseed 0.224 1.336 0.551 0.000 1.963 5.447 2.204 0.000 0.457 1.715 0.586 0.000 0.198 1.500 0.053 0.000 0.037 0.380 0.050 0.000 
2.379 2.478 1.758 1.177 2.354 2.408 1.684 1.097 2.436 2.643 1.989 1.385 2.309 2.559 1.906 1.349 1.823 2.073 1.497 0.975 
Soybean 1.339 21.127 4.613 0.000 16.359 89.597 18.433 0.000 4.121 2.658 4.905 0.000 1.976 2.270 0.440 0.000 0.253 3.176 0.415 0.000 
3.754 3.368 3.260 3.109 3.234 2.643 2.573 2.497 2.658 1.861 1.823 1.802 2.472 1.561 1.534 1.528 2.366 1.421 1.401 1.407 
Other ann. OC 1.604 9.569 3.949 0.000 14.058 39.010 15.781 0.000 3.271 12.282 4.199 0.000 1.416 10.746 0.376 0.000 0.264 2.719 0.355 0.000 
3.511 3.511 2.282 0.942 3.120 3.120 2.057 0.862 2.557 2.557 1.765 0.758 2.248 2.248 1.534 0.661 1.876 1.876 1.259 0.433 
Other peren. OC 15.741 93.883 38.745 0.000 137.919 382.729 154.826 0.000 32.095 120.499 41.197 0.000 13.895 105.427 3.694 0.000 2.585 26.678 3.486 0.000 
3.996 3.127 2.950 2.179 3.721 2.667 2.519 1.908 3.744 2.347 2.239 1.732 3.992 2.311 2.208 1.757 4.013 2.168 2.049 1.463 
Sugar beets 2.526 4.173 1.722 0.000 11.502 19.107 7.730 0.000 3.300 5.738 1.962 0.000 2.095 4.722 0.165 0.000 0.558 1.151 0.150 0.000 
75.684 59.223 55.882 41.272 70.490 50.522 47.720 36.148 70.925 44.466 42.406 32.813 75.615 43.780 41.819 33.279 76.019 41.064 38.811 27.708 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
237.946 197.555 195.978 158.128 221.254 165.917 164.779 138.168 228.934 147.386 146.395 125.385 252.258 148.861 147.934 132.137 259.656 142.843 142.000 112.630 
Corn silage 3.583 0.602 37.024 0.000 33.747 2.179 147.950 0.000 7.894 0.039 39.367 0.000 3.026 25.409 3.530 0.000 0.528 6.430 3.332 0.000 
80.301 71.930 46.757 16.051 76.606 61.592 41.643 14.869 66.684 46.226 34.186 13.695 57.780 37.833 29.242 12.582 52.738 33.425 25.238 8.628 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 91: Base areas and crop yields in Latvia 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 0.002 0.275 0.094 0.000 0.548 31.337 4.212 0.289 1.185 52.604 5.173 0.866 0.098 16.423 1.337 0.000 0.004 0.986 0.067 
5.427 5.179 3.897 2.606 3.968 3.713 2.261 1.283 4.182 4.005 2.565 1.498 3.527 3.640 2.423 1.810 5.447 5.014 3.791 2.397 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
10.592 10.044 0.000 0.000 9.953 9.385 0.000 0.000 10.563 9.953 0.000 0.000 11.487 11.322 0.000 0.000 10.359 9.585 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.908 2.791 0.000 0.000 2.544 2.484 0.000 0.000 2.685 2.610 0.000 0.000 2.729 2.702 0.000 0.000 2.674 2.599 0.000 0.000 
Wheat 0.001 0.005 0.672 0.229 0.000 1.151 75.102 9.624 0.645 2.364 125.260 12.520 2.107 0.239 38.918 3.273 0.000 0.009 2.417 0.164 
8.185 7.173 5.381 3.811 6.543 5.668 3.351 1.675 6.866 5.976 3.652 1.907 6.864 6.151 3.772 2.268 7.935 6.754 4.784 3.025 
Other cereals 0.000 0.003 0.337 0.115 0.000 0.577 37.674 4.828 0.323 1.186 62.835 6.281 1.057 0.120 19.523 1.642 0.000 0.005 1.212 0.082 
5.423 4.752 3.565 2.525 4.335 3.755 2.220 1.109 4.549 3.959 2.420 1.263 4.548 4.075 2.499 1.503 5.257 4.475 3.170 2.004 
Pulses 0.000 0.001 0.005 0.002 0.000 0.116 1.314 0.052 0.006 0.165 0.792 0.037 0.017 0.038 0.105 0.026 0.000 0.001 0.017 0.001 
0.000 2.208 2.134 1.961 0.000 1.818 1.755 1.624 0.000 1.889 1.825 1.688 0.000 1.994 1.926 1.797 0.000 2.027 1.957 1.822 
Starchy roots 0.001 0.116 0.008 0.023 0.000 8.871 2.744 1.331 0.105 12.173 2.604 1.445 0.226 3.079 0.415 0.339 0.000 0.103 0.001 0.016 
17.536 18.580 16.597 8.124 18.488 18.070 15.429 4.362 18.945 18.608 16.099 5.344 19.662 19.527 16.689 5.984 18.033 17.633 16.991 10.069 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.010 0.004 0.014 0.006 0.966 0.349 1.651 0.252 1.510 0.500 2.711 0.312 0.459 0.120 0.869 0.083 0.025 0.004 0.050 0.004 
20.103 18.236 18.539 11.146 18.256 16.109 15.327 6.458 18.936 16.704 16.208 7.441 19.557 17.743 16.641 8.374 19.603 17.134 18.342 11.864 
Fruits 0.008 0.003 0.011 0.004 0.731 0.265 1.251 0.191 1.144 0.379 2.054 0.236 0.348 0.091 0.658 0.063 0.019 0.003 0.038 0.003 
3.871 3.511 3.569 2.146 3.515 3.102 2.951 1.243 3.646 3.216 3.121 1.433 3.765 3.416 3.204 1.612 3.774 3.299 3.531 2.284 
Rapeseed 0.000 0.518 0.206 0.064 0.000 33.539 0.570 4.053 0.350 45.853 0.492 4.312 0.647 9.440 0.104 0.932 0.000 0.376 0.728 0.051 
2.564 2.530 1.967 1.311 2.186 2.100 1.368 0.799 2.267 2.229 1.521 0.924 2.022 2.143 1.475 1.100 2.639 2.460 2.058 1.454 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.278 2.255 2.156 1.949 2.007 1.974 1.883 1.695 2.076 2.035 1.942 1.754 2.120 2.115 2.016 1.819 2.164 2.112 2.019 1.825 
Other ann. OC 0.000 0.002 0.005 0.002 0.000 0.126 0.596 0.091 0.006 0.180 0.973 0.112 0.019 0.041 0.298 0.029 0.000 0.001 0.018 0.001 
7.247 7.247 0.000 0.000 6.822 6.822 0.000 0.000 6.939 6.939 0.000 0.000 7.184 7.184 0.000 0.000 6.955 6.955 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.010 0.004 0.017 0.003 0.015 0.005 0.027 0.003 0.005 0.001 0.009 0.001 0.000 0.000 0.001 0.000 
27.061 24.547 24.956 15.004 24.575 21.685 20.632 8.694 25.490 22.485 21.818 10.016 26.325 23.884 22.401 11.272 26.388 23.064 24.690 15.970 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
32.370 32.566 0.000 0.000 28.829 28.479 0.000 0.000 29.752 29.122 0.000 0.000 31.130 31.088 0.000 0.000 31.517 30.893 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 92: Base areas and crop yields in Lithuania 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 50.412 0.479 2.389 0.014 35.840 0.591 0.015 0.193 89.391 0.629 3.159 0.383 87.957 0.938 0.015 0.000 28.182 0.161 0.834 
3.725 3.535 2.615 1.727 3.747 3.535 2.715 1.840 2.544 2.425 1.539 1.045 2.988 2.660 1.778 1.037 2.099 2.097 1.238 0.910 
Corn 0.000 1.125 0.037 0.057 0.000 0.778 0.030 0.037 0.004 2.002 0.054 0.075 0.009 1.994 0.066 0.078 0.000 0.621 0.014 0.020 
6.933 6.217 0.000 0.000 6.753 6.172 0.000 0.000 7.068 6.432 0.000 0.000 6.571 5.837 0.000 0.000 6.603 6.444 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.294 2.159 0.000 0.000 2.200 2.107 0.000 0.000 2.243 2.121 0.000 0.000 2.134 1.999 0.000 0.000 2.022 1.996 0.000 0.000 
Wheat 0.000 68.413 5.018 9.441 0.020 48.319 3.872 6.073 0.304 120.852 6.688 12.478 0.605 119.229 8.039 12.924 0.000 38.020 1.809 3.296 
5.440 4.699 3.278 2.051 5.467 4.574 3.249 2.115 4.556 3.971 2.357 1.212 4.593 3.812 2.366 1.200 4.248 3.767 2.098 1.160 
Other cereals 0.000 40.204 2.949 5.548 0.012 28.396 2.276 3.569 0.179 71.020 3.931 7.333 0.356 70.067 4.724 7.595 0.000 22.343 1.063 1.937 
3.288 2.840 1.981 1.240 3.304 2.764 1.964 1.278 2.753 2.400 1.425 0.733 2.776 2.304 1.430 0.725 2.567 2.277 1.268 0.701 
Pulses 0.000 1.268 2.967 0.861 0.003 1.064 1.835 0.612 0.028 2.016 12.026 1.246 0.057 2.265 13.272 1.155 0.000 0.476 2.967 0.272 
0.000 1.823 1.762 1.627 0.000 1.766 1.706 1.581 0.000 1.664 1.609 1.497 0.000 1.672 1.616 1.504 0.000 1.213 1.173 1.085 
Starchy roots 0.000 7.113 0.024 0.359 0.006 4.385 0.006 0.002 0.022 13.939 0.134 0.475 0.060 14.500 0.161 0.002 0.000 4.013 0.031 0.125 
14.025 13.633 12.839 6.618 13.762 13.383 12.867 7.281 14.734 14.209 11.590 3.081 13.543 12.682 11.046 3.503 14.478 14.175 11.365 2.686 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.742 1.598 0.052 0.080 0.514 1.105 0.043 0.052 1.299 2.849 0.077 0.107 1.306 2.843 0.094 0.111 0.398 0.881 0.020 0.028 
24.181 21.382 20.165 12.456 23.631 20.863 20.198 13.164 23.170 20.625 16.956 7.663 22.515 19.487 16.705 8.010 20.446 18.378 15.608 6.498 
Fruits 1.191 2.565 0.084 0.129 0.826 1.774 0.069 0.084 2.086 4.574 0.123 0.171 2.098 4.565 0.151 0.178 0.640 1.415 0.033 0.045 
3.330 2.944 2.777 1.715 3.254 2.873 2.781 1.813 3.190 2.840 2.335 1.055 3.100 2.683 2.300 1.103 2.815 2.531 2.149 0.895 
Rapeseed 0.003 38.344 0.290 1.667 0.045 24.118 0.192 0.003 0.112 60.763 0.489 2.205 0.252 62.700 0.556 0.003 0.000 18.008 0.122 0.582 
2.338 2.213 1.781 1.266 2.329 2.209 1.835 1.345 1.799 1.753 1.149 0.781 1.956 1.777 1.268 0.771 1.586 1.643 0.992 0.696 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.005 1.878 1.802 1.642 1.943 1.852 1.776 1.616 1.882 1.786 1.711 1.562 1.863 1.742 1.672 1.533 1.563 1.555 1.483 1.329 
Other ann. OC 0.000 0.305 0.010 0.015 0.000 0.211 0.008 0.010 0.001 0.543 0.015 0.020 0.002 0.541 0.018 0.021 0.000 0.168 0.004 0.005 
0.824 0.824 0.000 0.000 0.808 0.808 0.000 0.000 0.789 0.789 0.000 0.000 0.768 0.768 0.000 0.000 0.774 0.774 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.768 1.654 0.054 0.083 0.532 1.144 0.044 0.054 1.345 2.949 0.079 0.110 1.352 2.943 0.098 0.115 0.412 0.912 0.021 0.029 
54.123 47.856 45.134 27.880 52.890 46.695 45.208 29.464 51.859 46.163 37.951 17.152 50.393 43.615 37.389 17.927 45.763 41.133 34.933 14.544 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
27.782 26.269 0.000 0.000 27.324 26.200 0.000 0.000 26.739 25.449 0.000 0.000 26.398 24.736 0.000 0.000 22.997 22.918 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 93: Base areas and crop yields in Luxembourg 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.017 0.107 0.000 0.000 0.050 1.122 0.005 0.000 0.047 0.596 0.002 0.000 0.033 1.828 0.007 0.000 0.078 4.989 0.020 0.000 
3.997 4.143 2.931 1.724 5.621 6.000 4.628 3.603 4.514 4.732 3.452 2.300 5.764 6.117 4.676 3.438 4.553 4.848 3.523 2.435 
Corn 0.024 0.003 0.000 0.000 0.072 0.036 0.000 0.000 0.061 0.019 0.000 0.000 0.096 0.016 0.000 0.000 0.031 0.167 0.001 0.000 
3.924 3.196 2.273 0.720 4.554 3.816 2.941 1.542 4.404 3.589 2.441 0.913 4.827 3.926 2.872 1.466 4.464 3.716 2.476 0.937 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
3.712 3.347 2.698 1.728 4.854 4.341 4.161 3.639 4.505 4.017 3.385 2.364 5.214 4.591 4.312 3.636 4.862 4.336 3.635 2.557 
Wheat 0.028 0.161 0.000 0.000 0.079 1.679 0.008 0.000 0.074 0.892 0.002 0.000 0.048 2.733 0.013 0.000 0.112 7.942 0.030 0.000 
7.691 6.097 3.725 1.964 8.895 7.265 4.924 3.644 7.187 5.713 3.537 2.321 8.033 6.432 4.424 3.409 7.064 5.681 3.440 2.409 
Other cereals 0.014 0.078 0.000 0.000 0.038 0.815 0.004 0.000 0.036 0.433 0.001 0.000 0.023 1.327 0.006 0.000 0.054 3.856 0.015 0.000 
6.805 5.395 3.296 1.738 7.870 6.429 4.357 3.225 6.359 5.055 3.130 2.054 7.108 5.691 3.915 3.017 6.251 5.027 3.044 2.131 
Pulses 0.001 0.003 0.000 0.000 0.003 0.036 0.000 0.000 0.003 0.019 0.000 0.000 0.002 0.059 0.000 0.000 0.003 0.167 0.001 0.000 
0.000 2.841 2.769 2.630 0.000 3.136 3.032 2.830 0.000 3.376 3.278 3.086 0.000 3.787 3.664 3.424 0.000 3.487 3.371 3.150 
Starchy roots 0.034 0.005 0.000 0.000 0.083 0.038 0.000 0.000 0.078 0.022 0.000 0.000 0.031 0.061 0.001 0.000 0.049 0.198 0.002 0.000 
33.158 27.920 20.867 3.971 34.894 33.286 28.766 9.617 34.584 31.171 24.097 5.085 35.042 33.413 28.491 9.102 35.352 33.370 25.704 4.838 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.001 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.003 0.000 0.000 0.003 0.008 0.000 0.000 
49.096 38.395 32.890 12.336 56.016 47.562 46.277 25.215 54.207 44.158 38.531 16.278 59.218 49.804 47.001 25.017 55.910 47.000 40.669 16.785 
Fruits 0.010 0.023 0.000 0.000 0.084 0.194 0.001 0.000 0.047 0.110 0.000 0.000 0.129 0.299 0.002 0.000 0.360 0.836 0.005 0.000 
10.193 7.972 6.829 2.561 11.630 9.875 9.608 5.235 11.254 9.168 8.000 3.380 12.295 10.340 9.758 5.194 11.608 9.758 8.444 3.485 
Rapeseed 0.020 0.056 0.002 0.000 0.056 0.581 0.016 0.000 0.051 0.308 0.006 0.000 0.037 0.921 0.030 0.000 0.053 2.904 0.077 0.000 
2.529 2.634 1.919 1.205 3.521 3.740 2.996 2.458 2.849 2.994 2.254 1.635 3.597 3.805 3.020 2.366 2.893 3.114 2.304 1.761 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.593 1.418 1.371 1.292 1.966 1.769 1.710 1.593 1.950 1.731 1.676 1.575 2.224 1.972 1.909 1.789 2.084 1.863 1.801 1.689 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
20.682 16.546 0.000 0.000 23.152 20.205 0.000 0.000 23.732 19.561 0.000 0.000 25.916 21.957 0.000 0.000 24.641 20.959 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 94: Base areas and crop yields in Malta 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 0.000 0.319 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.165 0.000 
6.057 5.290 4.118 2.573 0.000 0.000 0.000 0.000 5.783 5.026 3.858 2.324 0.000 0.000 0.000 0.000 5.753 4.918 3.786 2.314 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
18.678 9.345 7.797 4.753 0.000 0.000 0.000 0.000 18.361 10.031 8.182 4.373 0.000 0.000 0.000 0.000 18.330 9.997 8.199 4.385 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
13.302 7.571 6.283 4.690 0.000 0.000 0.000 0.000 12.538 8.099 6.459 4.582 0.000 0.000 0.000 0.000 12.548 8.065 6.473 4.631 
Wheat 0.000 0.000 1.806 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.096 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.999 0.000 
10.960 6.529 5.100 3.494 0.000 0.000 0.000 0.000 10.229 6.000 4.618 2.996 0.000 0.000 0.000 0.000 10.164 5.896 4.555 2.978 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.449 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.230 0.000 
0.000 2.180 2.186 2.166 0.000 0.000 0.000 0.000 0.000 2.480 2.500 2.509 0.000 0.000 0.000 0.000 0.000 2.441 2.461 2.475 
Starchy roots 0.000 0.000 0.440 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.237 0.000 
23.782 23.510 22.287 11.840 0.000 0.000 0.000 0.000 23.800 23.666 22.251 11.324 0.000 0.000 0.000 0.000 23.800 23.659 22.287 11.441 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 1.017 0.000 2.372 0.000 0.000 0.000 0.000 0.000 0.053 0.000 0.123 0.000 0.000 0.000 0.000 0.000 0.551 0.000 1.285 0.000 
23.538 11.664 11.416 9.944 0.000 0.000 0.000 0.000 24.498 12.277 11.934 10.177 0.000 0.000 0.000 0.000 24.411 12.150 11.822 10.097 
Fruits 0.414 0.000 0.966 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.224 0.000 0.523 0.000 
7.012 3.475 3.400 2.962 0.000 0.000 0.000 0.000 7.297 3.657 3.555 3.032 0.000 0.000 0.000 0.000 7.272 3.619 3.522 3.008 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.415 4.410 3.684 2.514 0.000 0.000 0.000 0.000 5.347 4.324 3.570 2.331 0.000 0.000 0.000 0.000 5.308 4.249 3.514 2.317 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.646 3.147 3.147 3.266 0.000 0.000 0.000 0.000 6.069 3.429 3.448 3.602 0.000 0.000 0.000 0.000 6.189 3.383 3.407 3.555 
Other ann. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
643.311 320.582 319.526 303.693 0.000 0.000 0.000 0.000 673.998 336.060 334.809 312.138 0.000 0.000 0.000 0.000 669.776 332.346 331.017 308.972 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 95: Base areas and crop yields in the Netherlands 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 0.920 0.000 0.000 1.200 5.698 0.002 0.000 0.066 3.542 0.002 0.000 6.981 13.633 0.757 0.000 3.379 5.982 0.001 0.000 
12.362 12.919 12.667 12.474 5.948 6.336 5.067 4.014 5.270 5.600 4.078 2.844 5.795 6.005 4.478 3.335 5.695 6.275 4.890 3.940 
Corn 0.000 0.379 0.000 0.000 0.500 2.244 0.001 0.000 0.006 0.443 0.001 0.000 1.833 2.425 5.500 0.000 3.606 2.327 2.565 0.000 
9.919 11.849 11.557 11.147 12.121 11.527 9.225 4.706 12.164 11.099 7.691 2.960 12.204 10.409 8.034 4.008 12.777 10.344 8.744 4.867 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
4.198 4.166 4.131 4.075 4.227 4.101 3.833 3.124 4.290 4.071 3.666 2.692 4.391 3.967 3.708 3.044 4.643 4.070 3.913 3.424 
Wheat 0.000 3.688 0.000 0.000 4.364 20.145 0.007 0.000 0.027 13.779 0.003 0.000 24.915 48.954 2.750 0.000 13.413 21.110 0.002 0.000 
18.356 18.730 18.354 18.081 10.614 9.026 5.918 3.406 8.663 7.148 4.102 2.010 9.132 7.208 4.552 2.575 9.325 7.210 4.777 2.989 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.055 0.000 0.000 0.072 0.324 0.000 0.000 0.001 0.247 0.000 0.000 0.461 0.877 0.049 0.000 0.238 0.353 0.023 0.000 
3.825 4.225 5.164 5.024 4.120 3.654 3.641 1.767 3.978 3.470 3.234 1.244 4.051 3.342 3.203 1.529 4.223 3.374 3.260 1.783 
Starchy roots 0.000 3.161 0.000 0.000 4.171 18.723 0.007 0.000 0.047 14.288 0.007 0.000 26.620 50.652 2.852 0.000 13.738 20.407 1.326 0.000 
47.487 52.459 64.117 62.382 51.152 45.369 45.203 21.945 49.389 43.085 40.149 15.445 50.303 41.493 39.764 18.984 52.433 41.889 40.480 22.135 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.523 1.221 0.000 0.000 3.792 8.844 0.003 0.000 2.375 5.538 0.003 0.000 13.267 29.306 1.650 0.000 5.873 12.868 0.836 0.000 
60.055 66.343 81.087 78.893 64.691 57.377 57.166 27.753 62.460 54.488 50.776 19.533 63.617 52.475 50.289 24.008 66.310 52.976 51.194 27.993 
Fruits 0.131 0.306 0.000 0.000 0.951 2.219 0.001 0.000 0.596 1.389 0.001 0.000 3.328 7.352 0.414 0.000 1.473 3.228 0.210 0.000 
34.863 38.513 47.073 45.799 37.554 33.308 33.186 16.111 36.260 31.631 29.476 11.339 36.931 30.463 29.194 13.937 38.494 30.754 29.719 16.251 
Rapeseed 0.000 0.053 0.000 0.000 0.070 0.312 0.000 0.000 0.001 0.238 0.000 0.000 0.444 0.844 0.048 0.000 0.229 0.340 0.022 0.000 
6.679 6.976 6.774 6.667 4.244 4.575 3.596 2.986 3.895 4.230 3.009 2.207 3.885 4.003 3.038 2.403 3.626 3.971 3.200 2.717 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.401 1.604 1.531 1.388 1.628 1.595 1.528 1.406 1.734 1.652 1.588 1.475 1.798 1.648 1.587 1.481 1.946 1.742 1.680 1.576 
Other ann. OC 0.000 0.063 0.000 0.000 0.083 0.372 0.000 0.000 0.001 0.284 0.000 0.000 0.529 1.007 0.057 0.000 0.273 0.406 0.026 0.000 
0.884 0.976 1.193 1.161 0.952 0.844 0.841 0.408 0.919 0.802 0.747 0.287 0.936 0.772 0.740 0.353 0.976 0.780 0.753 0.412 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.451 1.052 0.000 0.000 3.268 7.622 0.003 0.000 2.047 4.773 0.002 0.000 11.433 25.255 1.422 0.000 5.061 11.090 0.720 0.000 
78.606 86.835 106.134 103.261 84.673 75.100 74.824 36.326 81.754 71.319 66.459 25.566 83.267 68.684 65.822 31.424 86.792 69.340 67.007 36.640 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
15.720 19.675 0.000 0.000 19.654 19.230 0.000 0.000 20.616 19.391 0.000 0.000 22.178 19.502 0.000 0.000 24.273 20.391 0.000 0.000 
Corn silage 0.000 4.762 0.000 0.000 6.283 28.205 0.011 0.000 0.071 5.572 0.010 0.000 23.034 30.478 69.124 0.000 45.312 29.248 32.233 0.000 
37.831 45.190 44.076 42.511 46.226 43.962 35.183 17.949 46.390 42.330 29.331 11.288 46.545 39.697 30.640 15.286 48.727 39.450 33.348 18.563 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 96: Base areas and crop yields in Poland 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 83.395 205.357 0.472 2.386 41.689 148.103 0.469 1.305 26.157 254.703 0.003 0.068 31.341 345.935 0.014 0.016 0.005 9.649 0.002 0.063 
4.455 3.519 3.265 2.981 3.685 3.150 2.336 1.600 3.479 3.038 2.014 0.982 3.105 2.828 1.889 1.014 3.717 2.837 2.251 1.557 
Corn 9.311 28.471 0.122 17.914 3.181 11.753 0.122 9.647 7.052 65.071 0.215 12.004 27.844 83.619 0.002 18.805 0.003 1.565 0.010 0.862 
8.201 6.640 6.451 5.776 8.013 6.776 5.618 3.306 8.513 7.017 5.128 2.049 8.143 6.589 4.806 1.937 7.641 5.967 5.476 3.433 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
4.033 3.543 3.499 3.431 3.933 3.539 3.408 2.945 4.163 3.705 3.316 2.533 4.016 3.527 3.199 2.448 3.729 3.188 3.153 3.031 
Wheat 218.990 397.841 0.939 4.744 96.275 304.593 0.006 0.094 30.688 512.062 0.006 0.105 18.609 688.181 0.116 0.081 0.040 12.400 0.003 0.108 
5.875 4.435 3.807 3.260 4.713 3.810 2.609 1.694 4.419 3.742 2.249 1.013 4.087 3.463 2.023 0.967 4.744 3.636 2.686 1.677 
Other cereals 430.634 782.335 1.846 9.330 189.321 598.968 0.012 0.185 60.346 1006.95 0.012 0.207 36.594 1353.28 0.227 0.158 0.079 24.383 0.007 0.212 
4.104 3.098 2.659 2.277 3.292 2.662 1.822 1.183 3.087 2.614 1.571 0.708 2.855 2.419 1.413 0.676 3.314 2.540 1.876 1.171 
Pulses 11.383 26.368 14.089 15.175 5.214 17.938 13.952 8.124 2.538 30.307 24.618 10.025 3.028 40.400 35.919 15.750 0.001 0.777 0.983 0.666 
0.000 1.183 1.152 1.090 0.000 1.064 1.032 0.971 0.000 1.237 1.201 1.132 0.000 1.191 1.156 1.093 0.000 1.099 1.071 1.016 
Starchy roots 39.243 129.259 0.001 1.039 18.081 67.505 0.205 0.569 10.765 97.521 0.362 0.003 11.865 123.450 0.000 0.001 0.005 1.802 0.016 0.003 
20.108 18.878 18.190 14.806 20.971 19.903 17.878 8.562 20.632 19.512 16.849 5.730 20.429 19.461 16.566 5.264 20.008 17.559 16.703 9.518 
Tree nuts 2.133 4.941 0.011 0.054 0.977 3.361 0.011 0.030 0.476 5.678 0.019 0.037 0.567 7.570 0.028 0.057 0.000 0.146 0.001 0.004 
0.638 0.506 0.342 0.301 0.604 0.494 0.308 0.195 0.640 0.517 0.294 0.149 0.616 0.498 0.284 0.142 0.603 0.456 0.293 0.203 
Vegetables 16.221 37.358 0.081 0.411 9.949 22.939 0.073 0.203 14.113 32.606 0.109 0.215 18.685 43.111 0.161 0.327 0.342 0.773 0.004 0.020 
33.776 26.820 18.123 15.916 31.968 26.143 16.327 10.312 33.888 27.405 15.596 7.895 32.617 26.395 15.033 7.533 31.937 24.174 15.539 10.766 
Fruits 32.615 75.113 0.163 0.826 20.004 46.122 0.147 0.408 28.375 65.557 0.218 0.432 37.569 86.680 0.323 0.658 0.687 1.554 0.009 0.040 
9.263 7.356 4.970 4.365 8.768 7.170 4.478 2.828 9.294 7.516 4.277 2.165 8.945 7.239 4.123 2.066 8.759 6.630 4.262 2.953 
Rapeseed 44.975 138.787 0.342 1.729 22.915 100.542 0.340 0.946 19.844 192.191 0.005 0.091 44.902 262.617 0.003 0.023 0.008 3.816 0.002 0.086 
3.258 2.675 2.571 2.471 2.926 2.551 1.980 1.417 2.829 2.562 1.829 0.971 2.624 2.442 1.717 0.991 2.942 2.185 1.901 1.434 
Soybean 0.008 0.019 0.000 0.000 0.004 0.013 0.000 0.000 0.002 0.022 0.033 0.000 0.002 0.029 0.033 0.000 0.000 0.033 0.000 0.000 
1.135 1.011 0.975 0.907 1.063 0.969 0.933 0.862 1.198 1.074 1.037 0.966 1.145 1.018 0.983 0.919 1.017 0.886 0.855 0.798 
Other ann. OC 2.419 5.603 0.012 0.062 1.108 3.812 0.012 0.034 0.539 6.440 0.021 0.042 0.643 8.585 0.032 0.065 0.000 0.165 0.001 0.004 
1.107 1.107 1.069 0.887 1.108 1.108 0.875 0.500 1.073 1.073 0.755 0.307 1.045 1.045 0.731 0.293 0.997 0.997 0.852 0.529 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 17.149 39.493 0.086 0.434 10.518 24.250 0.077 0.214 14.919 34.469 0.115 0.227 19.753 45.575 0.170 0.346 0.361 0.817 0.005 0.021 
61.101 48.517 32.785 28.793 57.829 47.292 29.536 18.654 61.303 49.576 28.212 14.281 59.003 47.749 27.195 13.627 57.774 43.730 28.111 19.475 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
30.950 26.718 0.000 0.000 29.479 26.101 0.000 0.000 32.567 27.916 0.000 0.000 31.351 26.634 0.000 0.000 29.822 24.214 0.000 0.000 
Corn silage 13.577 41.513 0.178 26.121 4.638 17.137 0.177 14.066 10.282 94.879 0.314 17.503 40.600 121.924 0.003 27.419 0.004 2.281 0.014 1.257 
59.771 48.392 47.020 42.096 58.400 49.387 40.945 24.098 62.047 51.140 37.376 14.936 59.351 48.026 35.025 14.117 55.694 43.492 39.912 25.023 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 97: Base areas and crop yields in Portugal 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.739 3.478 1.010 0.000 1.969 7.147 2.686 0.000 1.729 6.264 2.192 0.000 0.260 2.189 0.485 0.000 0.013 0.222 1.119 0.000 
2.282 2.067 1.677 1.256 2.134 1.958 1.435 0.839 2.257 1.852 1.518 1.151 1.935 1.579 1.296 1.023 2.036 1.702 1.324 0.917 
Corn 3.027 9.035 0.657 0.000 6.180 21.506 2.440 0.000 3.018 31.010 1.163 0.000 3.720 15.649 0.239 0.000 0.176 8.180 0.454 0.000 
12.742 7.952 7.017 4.812 8.808 5.886 4.752 2.773 9.485 5.263 4.866 3.733 10.015 5.440 5.095 4.050 9.685 5.513 4.974 3.539 
Rice 0.574 1.921 1.028 0.000 1.029 4.278 6.024 0.000 1.580 5.999 0.035 0.000 0.944 2.985 0.067 0.000 0.428 1.575 0.127 0.000 
7.200 4.967 4.558 3.988 5.094 3.606 2.973 2.251 5.551 3.419 3.115 2.708 5.492 3.272 3.049 2.744 5.636 3.497 3.122 2.635 
Wheat 2.104 6.400 0.420 0.000 3.084 22.430 1.558 0.000 1.987 16.526 0.000 0.000 3.099 8.236 0.152 0.000 0.138 0.796 0.290 0.000 
2.813 2.139 1.717 1.308 2.223 1.718 1.273 0.812 2.459 1.657 1.358 1.074 2.197 1.480 1.215 0.998 2.229 1.489 1.170 0.871 
Other cereals 3.121 9.491 0.622 0.000 4.573 33.265 2.311 0.000 2.946 24.508 0.000 0.000 4.596 12.214 0.226 0.000 0.204 1.181 0.430 0.000 
1.831 1.392 1.118 0.851 1.447 1.118 0.829 0.528 1.601 1.079 0.884 0.699 1.430 0.963 0.791 0.650 1.451 0.969 0.762 0.567 
Pulses 0.876 0.417 3.659 0.000 1.658 0.812 12.050 0.000 0.964 0.163 8.449 0.000 1.124 0.045 1.769 0.000 0.073 0.989 2.636 0.000 
0.000 0.754 0.748 0.738 0.000 0.893 0.885 0.863 0.000 0.555 0.564 0.578 0.000 0.428 0.437 0.452 0.000 0.579 0.584 0.590 
Starchy roots 0.676 3.493 0.227 0.000 2.775 12.467 0.844 0.000 1.103 9.975 0.402 0.000 0.905 3.478 0.083 0.000 0.048 0.180 0.157 0.000 
15.511 14.450 13.188 7.171 14.724 14.354 12.805 4.957 15.380 13.130 12.291 6.960 14.786 11.738 10.897 6.203 15.953 13.222 12.075 5.926 
Tree nuts 1.994 6.306 0.442 0.000 3.775 19.353 1.642 0.000 2.195 17.927 0.783 0.000 2.559 8.438 0.161 0.000 0.166 2.252 0.306 0.000 
0.963 0.566 0.555 0.496 0.953 0.547 0.527 0.442 0.829 0.433 0.429 0.387 0.795 0.399 0.396 0.360 0.830 0.430 0.421 0.370 
Vegetables 3.375 7.360 0.516 0.000 9.564 20.570 1.745 0.000 8.071 18.045 0.788 0.000 4.308 9.864 0.188 0.000 1.052 2.160 0.293 0.000 
48.161 28.292 27.775 24.804 47.657 27.385 26.352 22.122 41.485 21.656 21.440 19.343 39.759 19.955 19.806 18.005 41.500 21.491 21.040 18.534 
Fruits 13.705 29.883 2.096 0.000 38.831 83.519 7.087 0.000 32.773 73.270 3.199 0.000 17.491 40.050 0.763 0.000 4.270 8.771 1.191 0.000 
7.412 4.354 4.274 3.817 7.334 4.214 4.055 3.404 6.384 3.333 3.299 2.977 6.119 3.071 3.048 2.771 6.386 3.307 3.238 2.852 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.494 1.366 1.174 0.939 1.470 1.376 1.057 0.663 1.501 1.199 1.046 0.843 1.327 1.050 0.913 0.760 1.401 1.156 0.950 0.698 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.709 1.145 1.129 1.136 1.661 1.039 1.033 1.060 1.291 0.779 0.772 0.777 1.165 0.688 0.678 0.676 1.374 0.804 0.797 0.803 
Other ann. OC 0.584 1.847 0.130 0.000 1.105 5.667 0.481 0.000 0.643 5.250 0.229 0.000 0.749 2.471 0.047 0.000 0.049 0.659 0.090 0.000 
1.885 1.885 1.409 0.900 1.581 1.581 1.050 0.469 1.394 1.394 1.102 0.744 1.254 1.254 1.004 0.713 1.379 1.379 1.040 0.637 
Other peren. OC 10.075 31.852 2.234 0.000 19.068 97.758 8.295 0.000 11.090 90.555 3.954 0.000 12.924 42.625 0.812 0.000 0.840 11.373 1.545 0.000 
1.903 1.118 1.097 0.980 1.883 1.082 1.041 0.874 1.639 0.856 0.847 0.764 1.571 0.788 0.783 0.711 1.640 0.849 0.831 0.732 
Sugar beets 0.042 0.092 0.006 0.000 0.120 0.257 0.022 0.000 0.101 0.226 0.010 0.000 0.054 0.123 0.002 0.000 0.013 0.027 0.004 0.000 
119.758 70.353 69.067 61.678 118.505 68.098 65.527 55.009 103.158 53.850 53.314 48.098 98.867 49.622 49.251 44.772 103.195 53.440 52.320 46.089 
Sugar cane 0.003 0.009 0.007 0.000 0.006 0.028 0.036 0.000 0.003 0.011 0.027 0.000 0.004 0.012 0.000 0.000 0.000 0.003 0.018 0.000 
52.749 31.817 31.631 30.558 53.558 31.087 30.966 29.067 44.785 24.121 23.979 23.491 43.154 22.573 22.424 21.966 44.641 23.631 23.485 22.891 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 98: Base areas and crop yields in Romania 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 2.807 72.834 0.128 2.988 27.785 97.545 0.003 8.450 8.509 48.016 0.313 7.452 49.600 117.756 1.386 16.183 1.571 7.573 0.033 3.747 
2.535 2.118 1.658 1.005 2.606 2.439 1.977 1.295 2.562 2.507 2.044 1.334 2.820 2.332 2.163 1.724 2.820 2.435 2.074 1.515 
Corn 9.670 117.077 0.002 35.779 144.490 420.827 0.015 101.687 48.705 307.278 0.001 89.836 276.646 524.429 7.479 194.038 4.944 21.137 0.178 45.438 
4.492 3.347 2.688 1.291 5.187 3.692 2.912 1.413 5.299 3.727 2.927 1.353 5.130 3.190 2.877 1.798 4.923 3.390 2.926 1.642 
Rice 0.009 0.009 0.089 0.535 0.652 0.018 1.493 0.938 0.232 1.401 0.733 0.571 1.457 0.036 3.298 1.080 0.009 0.170 0.001 0.142 
3.419 2.771 2.518 2.049 4.041 3.106 2.782 2.247 3.873 2.989 2.625 2.067 4.129 2.771 2.649 2.416 3.664 2.757 2.601 2.257 
Wheat 7.279 208.385 0.055 0.075 121.462 450.270 0.102 0.140 26.819 281.476 0.022 0.028 267.270 657.202 0.155 0.207 3.049 21.603 0.156 17.661 
3.555 2.826 1.986 1.053 3.304 2.612 1.847 1.114 3.245 2.575 1.813 1.091 3.538 2.477 2.103 1.520 3.594 2.776 2.105 1.379 
Other cereals 0.913 26.140 0.007 0.009 15.236 56.482 0.013 0.018 3.364 35.308 0.003 0.004 33.526 82.439 0.019 0.026 0.382 2.710 0.020 2.215 
2.424 1.927 1.354 0.718 2.253 1.781 1.259 0.760 2.213 1.756 1.236 0.744 2.413 1.689 1.434 1.036 2.451 1.893 1.435 0.941 
Pulses 0.231 0.008 3.763 1.841 3.094 0.046 6.177 3.981 0.926 0.003 6.012 3.321 6.752 15.834 16.523 10.201 0.127 0.808 1.016 0.911 
0.000 0.717 0.698 0.663 0.000 0.896 0.873 0.835 0.000 0.888 0.865 0.826 0.000 0.856 0.839 0.808 0.000 0.681 0.663 0.633 
Starchy roots 4.625 89.078 0.076 1.773 26.560 63.481 0.259 5.015 7.744 28.628 0.186 4.423 14.767 20.877 0.823 9.605 0.237 1.602 0.020 2.224 
15.390 14.180 13.005 6.351 14.753 13.736 12.650 6.427 14.289 13.413 12.307 6.105 13.329 11.632 11.240 8.728 14.799 13.667 12.671 7.617 
Tree nuts 0.007 0.137 0.000 0.012 0.098 0.314 0.002 0.033 0.029 0.211 0.001 0.029 0.213 0.500 0.005 0.063 0.004 0.026 0.000 0.015 
22.141 16.382 9.360 5.680 27.178 19.457 9.940 6.355 27.880 19.707 9.779 6.154 28.823 18.088 9.471 7.636 24.711 17.239 9.671 6.790 
Vegetables 7.231 15.490 0.057 1.324 20.634 43.338 0.236 4.572 12.503 25.494 0.148 3.531 36.180 74.213 0.805 9.402 2.052 3.031 0.015 1.741 
15.778 11.674 6.671 4.048 19.368 13.866 7.084 4.529 19.868 14.044 6.969 4.386 20.540 12.890 6.749 5.441 17.610 12.285 6.892 4.839 
Fruits 9.231 19.777 0.072 1.691 26.344 55.331 0.302 5.838 15.963 32.549 0.189 4.508 46.192 94.749 1.028 12.004 2.620 3.870 0.020 2.223 
7.192 5.321 3.041 1.845 8.828 6.320 3.229 2.064 9.056 6.401 3.176 1.999 9.363 5.875 3.076 2.480 8.027 5.600 3.142 2.206 
Rapeseed 1.711 32.138 0.117 2.748 22.953 73.649 0.402 7.770 6.866 49.478 0.288 6.853 50.091 117.462 1.275 14.882 0.945 5.998 0.030 3.446 
1.819 1.528 1.280 0.858 1.878 1.735 1.495 1.090 1.847 1.799 1.556 1.130 2.004 1.544 1.473 1.297 2.009 1.726 1.544 1.234 
Soybean 0.083 0.539 0.176 0.467 2.663 8.609 2.514 1.320 1.184 6.208 1.474 1.164 10.128 24.545 9.329 2.528 0.027 0.262 0.059 0.585 
1.813 1.482 1.434 1.356 2.211 1.725 1.675 1.608 2.173 1.681 1.633 1.573 2.142 1.435 1.396 1.353 1.877 1.421 1.380 1.314 
Other ann. OC 1.407 17.590 0.002 5.680 21.742 78.491 0.004 16.064 8.105 72.368 0.001 14.167 135.949 445.909 2.635 30.766 4.317 39.215 0.063 7.124 
1.378 1.378 1.019 0.499 1.439 1.439 1.064 0.535 1.380 1.380 1.000 0.495 1.352 1.352 1.141 0.716 1.397 1.397 1.074 0.616 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.610 1.307 0.005 0.112 1.741 3.656 0.020 0.386 1.055 2.150 0.013 0.298 3.052 6.260 0.068 0.793 0.173 0.256 0.001 0.147 
37.275 27.580 15.758 9.563 45.755 32.757 16.735 10.699 46.936 33.177 16.462 10.361 48.524 30.451 15.944 12.855 41.602 29.022 16.282 11.431 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
28.971 21.890 0.000 0.000 37.232 26.199 0.000 0.000 39.010 26.807 0.000 0.000 39.913 24.121 0.000 0.000 33.501 22.943 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 99: Base areas and crop yields in Slovakia 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 10.966 79.674 0.412 1.261 1.192 59.854 0.316 1.201 1.136 19.823 0.117 0.022 0.066 3.883 0.026 0.367 0.000 0.000 0.012 0.304 
3.896 3.865 3.066 2.072 3.299 3.103 2.062 1.121 3.455 3.218 2.458 1.607 2.551 2.132 1.376 0.663 3.106 2.362 1.783 1.316 
Corn 10.292 71.178 0.478 7.683 0.868 44.546 0.250 7.334 1.195 11.315 0.092 4.005 0.063 1.493 0.006 2.242 0.000 0.000 0.015 1.861 
8.400 7.086 6.264 3.815 7.866 6.491 5.127 2.321 6.734 5.581 5.007 2.946 6.490 5.037 3.648 1.324 5.744 4.715 4.557 3.418 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.153 4.422 4.307 3.973 4.482 3.869 3.467 2.601 4.271 3.568 3.404 2.979 3.199 2.747 2.208 1.417 2.756 2.351 2.326 2.267 
Wheat 22.068 151.898 0.836 2.584 2.477 126.381 0.654 2.462 2.697 46.466 0.245 0.046 0.159 9.688 0.054 0.752 0.000 0.000 0.031 0.623 
5.383 4.416 3.061 2.076 4.647 3.813 2.283 1.201 4.783 3.839 2.568 1.611 3.926 3.168 1.815 0.784 4.990 4.199 2.900 2.014 
Other cereals 3.022 20.799 0.115 0.354 0.339 17.305 0.090 0.337 0.369 6.362 0.034 0.006 0.022 1.327 0.007 0.103 0.000 0.000 0.004 0.085 
3.309 2.715 1.882 1.276 2.857 2.344 1.403 0.738 2.940 2.360 1.578 0.990 2.413 1.947 1.116 0.482 3.067 2.581 1.782 1.238 
Pulses 0.667 4.680 0.048 0.077 0.069 3.674 0.035 0.074 0.077 1.173 0.012 0.041 0.004 0.222 0.002 0.023 0.000 0.000 0.001 0.019 
1.946 1.893 1.893 1.887 1.648 1.584 1.584 1.583 1.441 1.368 1.368 1.367 1.312 1.189 1.189 1.192 0.695 0.569 0.569 0.569 
Starchy roots 0.780 6.064 0.024 0.092 0.085 4.499 0.030 0.088 0.108 1.071 0.008 0.002 0.004 0.323 0.000 0.027 0.000 0.000 0.001 0.022 
17.630 17.057 15.894 8.159 18.150 16.672 14.232 4.344 15.624 14.899 13.326 6.222 17.445 14.238 11.313 2.437 18.472 16.349 14.872 7.713 
Tree nuts 0.073 0.515 0.005 0.009 0.008 0.404 0.004 0.008 0.009 0.129 0.001 0.005 0.000 0.024 0.000 0.002 0.000 0.000 0.000 0.002 
1.144 0.910 0.504 0.335 0.995 0.778 0.417 0.206 0.903 0.700 0.406 0.254 0.879 0.626 0.308 0.125 0.678 0.512 0.365 0.237 
Vegetables 4.127 9.377 0.097 0.155 2.905 6.583 0.064 0.132 0.983 2.195 0.022 0.077 0.190 0.398 0.004 0.040 0.015 0.000 0.002 0.033 
13.992 11.120 6.160 4.092 12.161 9.507 5.094 2.513 11.041 8.560 4.965 3.102 10.741 7.656 3.771 1.525 8.290 6.263 4.466 2.904 
Fruits 4.112 9.343 0.097 0.155 2.895 6.559 0.063 0.132 0.980 2.187 0.022 0.077 0.189 0.397 0.004 0.040 0.015 0.000 0.002 0.033 
6.615 5.257 2.913 1.935 5.750 4.495 2.408 1.188 5.220 4.047 2.347 1.467 5.078 3.620 1.783 0.721 3.920 2.961 2.111 1.373 
Rapeseed 9.786 68.706 0.364 1.124 0.952 59.101 0.286 1.071 1.111 15.408 0.102 0.018 0.061 2.274 0.020 0.327 0.000 0.000 0.010 0.271 
2.443 2.437 2.059 1.537 2.181 2.086 1.490 0.878 2.220 2.098 1.682 1.206 1.672 1.289 0.882 0.477 2.068 1.462 1.179 0.931 
Soybean 0.688 4.490 1.278 0.080 0.055 2.973 0.803 0.076 0.094 0.538 0.195 0.043 0.004 0.071 0.012 0.023 0.000 0.000 0.001 0.019 
2.107 1.825 1.761 1.652 1.802 1.578 1.521 1.428 1.781 1.498 1.449 1.366 1.340 1.149 1.112 1.061 0.987 0.873 0.837 0.776 
Other ann. OC 5.187 36.409 0.377 0.603 0.540 28.580 0.276 0.574 0.602 9.127 0.092 0.322 0.034 1.730 0.018 0.175 0.000 0.000 0.008 0.145 
2.229 2.229 1.811 1.008 2.085 2.085 1.478 0.619 1.861 1.861 1.476 0.795 1.561 1.561 1.060 0.375 1.683 1.683 1.476 0.948 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 2.470 5.613 0.058 0.093 1.739 3.940 0.038 0.079 0.589 1.314 0.013 0.046 0.114 0.238 0.002 0.024 0.009 0.000 0.001 0.020 
71.796 57.060 31.611 20.998 62.402 48.782 26.138 12.893 56.653 43.925 25.478 15.919 55.114 39.288 19.353 7.827 42.541 32.137 22.915 14.900 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
48.024 39.069 0.000 0.000 40.510 32.858 0.000 0.000 35.657 27.901 0.000 0.000 36.371 26.854 0.000 0.000 21.999 17.880 0.000 0.000 
Corn silage 4.893 33.841 0.227 3.653 0.413 21.179 0.119 3.487 0.568 5.380 0.044 1.904 0.030 0.710 0.003 1.066 0.000 0.000 0.007 0.885 
35.024 29.544 26.118 15.905 32.797 27.063 21.377 9.677 28.075 23.271 20.876 12.283 27.058 21.002 15.212 5.520 23.950 19.659 19.000 14.251 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 100: Base areas and crop yields in Slovenia 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.014 8.043 0.039 0.621 0.005 3.674 0.020 0.486 0.067 5.483 0.017 0.269 0.000 1.081 0.008 0.133 0.000 0.349 0.002 0.123 
4.459 4.076 2.465 1.456 4.182 3.729 2.202 1.184 4.436 3.846 2.286 1.001 3.814 3.466 1.978 1.172 3.552 3.083 1.756 1.033 
Corn 0.053 11.185 0.106 2.940 0.015 7.396 0.044 2.308 0.111 12.655 0.043 1.280 0.000 0.586 0.006 0.634 0.000 0.051 0.001 0.587 
10.384 9.394 6.666 2.836 10.525 9.458 6.377 2.477 10.764 9.133 6.408 2.219 8.575 7.923 5.186 2.172 7.669 6.984 4.694 1.931 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
8.245 7.627 6.830 5.250 8.170 7.488 6.390 4.664 8.166 7.284 6.242 4.394 6.677 6.190 5.340 4.003 5.847 5.445 4.602 3.370 
Wheat 0.040 11.716 0.118 1.080 0.012 6.986 0.002 0.845 0.092 10.817 0.058 0.468 0.000 2.294 0.024 0.231 0.000 0.741 0.006 0.215 
5.284 4.641 2.753 1.642 5.067 4.370 2.508 1.371 5.123 4.165 2.449 1.188 4.475 4.055 2.266 1.330 4.258 3.796 2.120 1.166 
Other cereals 0.010 3.046 0.031 0.281 0.003 1.816 0.000 0.220 0.024 2.812 0.015 0.122 0.000 0.596 0.006 0.060 0.000 0.193 0.002 0.056 
3.641 3.198 1.897 1.132 3.491 3.011 1.728 0.944 3.530 2.870 1.688 0.818 3.083 2.794 1.561 0.916 2.934 2.616 1.460 0.804 
Pulses 0.002 0.095 0.303 0.191 0.000 0.052 0.178 0.113 0.004 0.056 0.186 0.061 0.000 0.009 0.091 0.022 0.000 0.016 0.017 0.026 
0.000 2.720 2.635 2.489 0.000 2.799 2.714 2.573 0.000 2.710 2.627 2.494 0.000 2.264 2.190 2.057 0.000 1.623 1.572 1.472 
Starchy roots 0.004 2.769 0.013 0.188 0.001 1.161 0.009 0.147 0.020 1.387 0.005 0.082 0.000 0.275 0.003 0.040 0.000 0.052 0.001 0.037 
23.291 22.623 18.415 5.875 23.043 22.176 17.439 4.754 22.472 21.053 17.224 4.452 23.601 23.150 17.277 4.535 24.271 23.376 16.433 4.103 
Tree nuts 0.000 0.102 0.001 0.010 0.000 0.059 0.001 0.008 0.001 0.093 0.001 0.004 0.000 0.013 0.000 0.002 0.000 0.003 0.000 0.002 
12.986 10.921 5.259 2.854 13.255 11.020 5.002 2.550 13.203 10.704 4.922 2.362 10.824 9.201 4.514 2.262 9.142 7.753 4.035 1.911 
Vegetables 0.430 0.905 0.010 0.088 0.257 0.526 0.005 0.069 0.376 0.834 0.005 0.038 0.057 0.111 0.002 0.019 0.021 0.030 0.000 0.017 
23.132 19.454 9.367 5.083 23.610 19.629 8.910 4.542 23.518 19.067 8.768 4.207 19.281 16.390 8.041 4.029 16.284 13.810 7.187 3.403 
Fruits 2.556 5.382 0.057 0.524 1.529 3.127 0.031 0.410 2.236 4.959 0.029 0.229 0.337 0.662 0.012 0.112 0.123 0.181 0.003 0.104 
13.391 11.262 5.423 2.943 13.668 11.363 5.158 2.630 13.615 11.038 5.076 2.435 11.162 9.488 4.655 2.332 9.427 7.994 4.161 1.970 
Rapeseed 0.006 0.929 0.018 0.162 0.002 3.464 0.010 0.127 0.014 0.507 0.009 0.070 0.000 0.205 0.004 0.035 0.000 0.056 0.001 0.032 
2.728 2.603 1.674 1.025 2.618 2.437 1.521 0.862 2.705 2.441 1.549 0.754 2.443 2.333 1.401 0.867 2.353 2.139 1.283 0.766 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
3.567 3.351 3.229 3.014 3.640 3.364 3.244 3.046 3.414 3.081 2.977 2.817 2.923 2.748 2.643 2.443 2.284 2.152 2.069 1.903 
Other ann. OC 0.000 0.034 0.000 0.003 0.000 0.020 0.000 0.003 0.000 0.031 0.000 0.001 0.000 0.004 0.000 0.001 0.000 0.001 0.000 0.001 
2.266 2.266 1.520 0.713 2.089 2.089 1.342 0.591 2.053 2.053 1.345 0.540 1.993 1.993 1.230 0.556 2.024 2.024 1.253 0.529 
Other peren. OC 0.001 0.305 0.003 0.030 0.000 0.178 0.002 0.023 0.003 0.280 0.002 0.013 0.000 0.038 0.001 0.006 0.000 0.010 0.000 0.006 
2.886 2.427 1.169 0.634 2.945 2.449 1.112 0.567 2.934 2.379 1.094 0.525 2.405 2.045 1.003 0.503 2.032 1.723 0.897 0.425 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
64.745 58.501 0.000 0.000 67.147 60.009 0.000 0.000 66.302 57.851 0.000 0.000 54.303 49.615 0.000 0.000 43.415 40.070 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 101: Base areas and crop yields in Spain 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 34.690 92.284 3.364 0.000 93.165 370.274 4.302 0.000 65.105 358.642 4.084 0.000 81.373 803.283 3.356 0.000 101.839 1038.41 6.227 0.000 
3.615 3.159 2.366 1.343 3.709 3.077 2.317 1.317 3.702 2.872 2.299 1.445 3.598 3.157 2.328 1.235 3.623 2.869 2.237 1.303 
Corn 7.789 117.764 0.740 0.000 9.710 26.092 0.880 0.000 10.544 62.787 0.504 0.000 6.885 52.216 0.063 0.000 8.484 47.367 0.275 0.000 
16.551 11.723 9.252 4.780 14.453 9.540 7.839 4.124 13.877 8.689 7.434 4.473 14.046 9.349 7.528 3.950 12.217 7.443 6.314 3.762 
Rice 1.209 8.274 0.285 0.000 2.091 13.429 0.338 0.000 2.838 22.414 0.096 0.000 3.858 26.776 0.005 0.000 3.877 26.726 0.081 0.000 
7.668 5.662 4.877 3.807 6.527 4.536 3.850 2.982 7.128 4.569 4.064 3.354 7.203 5.066 4.281 3.269 6.625 4.076 3.503 2.774 
Wheat 23.915 99.156 2.246 0.000 60.975 289.317 2.781 0.000 43.639 263.692 2.633 0.000 48.667 402.414 1.966 0.000 58.573 613.487 3.739 0.000 
5.006 3.805 2.800 1.623 4.594 3.272 2.409 1.409 4.724 3.158 2.440 1.522 4.503 3.134 2.277 1.297 4.140 2.643 2.022 1.247 
Other cereals 9.151 37.941 0.859 0.000 23.332 110.705 1.064 0.000 16.698 100.899 1.007 0.000 18.622 153.980 0.752 0.000 22.412 234.746 1.431 0.000 
3.391 2.578 1.897 1.099 3.112 2.216 1.632 0.954 3.200 2.139 1.653 1.031 3.050 2.123 1.542 0.878 2.805 1.791 1.370 0.845 
Pulses 4.201 20.671 0.699 0.000 9.840 43.810 0.781 0.000 7.482 43.072 0.727 0.000 8.232 74.554 0.428 0.000 10.123 100.237 0.841 0.000 
1.520 1.323 1.320 1.319 1.285 0.973 0.970 0.971 1.375 0.929 0.928 0.927 1.426 1.204 1.201 1.201 1.386 0.922 0.920 0.919 
Starchy roots 2.201 15.547 0.106 0.000 2.040 36.002 0.178 0.000 2.917 13.532 0.130 0.000 1.390 3.135 0.054 0.000 1.924 4.851 0.092 0.000 
31.593 29.929 25.964 11.116 31.239 27.813 25.243 10.783 30.728 26.664 24.299 13.113 34.124 30.331 26.342 10.221 33.464 27.505 24.697 11.511 
Tree nuts 7.577 37.279 1.262 0.000 17.746 79.012 1.409 0.000 13.494 77.680 1.312 0.000 14.846 134.459 0.773 0.000 18.257 180.778 1.517 0.000 
0.773 0.489 0.470 0.387 0.767 0.441 0.426 0.352 0.705 0.390 0.381 0.327 0.701 0.417 0.399 0.324 0.699 0.363 0.351 0.292 
Vegetables 8.345 18.834 0.637 0.000 17.763 40.722 0.726 0.000 16.735 38.400 0.648 0.000 27.157 63.003 0.362 0.000 36.290 83.972 0.705 0.000 
57.357 36.253 34.897 28.749 56.899 32.712 31.641 26.144 52.334 28.928 28.276 24.290 52.035 30.913 29.629 24.016 51.896 26.921 26.067 21.655 
Fruits 39.627 89.436 3.026 0.000 84.349 193.367 3.447 0.000 79.467 182.344 3.079 0.000 128.954 299.173 1.719 0.000 172.323 398.740 3.347 0.000 
14.254 9.009 8.672 7.144 14.140 8.129 7.863 6.497 13.006 7.189 7.027 6.036 12.931 7.682 7.363 5.968 12.897 6.690 6.478 5.382 
Rapeseed 0.268 1.320 0.045 0.000 0.628 2.798 0.050 0.000 0.478 2.751 0.046 0.000 0.526 4.761 0.027 0.000 0.646 6.401 0.054 0.000 
2.222 1.941 1.551 0.954 2.268 1.832 1.488 0.922 2.234 1.657 1.413 0.958 2.193 1.932 1.532 0.883 2.212 1.680 1.392 0.871 
Soybean 0.017 0.111 0.134 0.000 0.014 0.025 0.115 0.000 0.026 0.051 0.115 0.000 0.011 0.007 0.012 0.000 0.015 0.215 0.046 0.000 
3.329 2.374 2.329 2.308 2.859 1.826 1.805 1.812 2.756 1.730 1.710 1.708 3.116 2.012 1.985 1.985 2.704 1.547 1.534 1.547 
Other ann. OC 9.835 48.386 1.637 0.000 23.033 102.551 1.828 0.000 17.514 100.822 1.703 0.000 19.270 174.517 1.003 0.000 23.696 234.636 1.969 0.000 
1.485 1.485 1.026 0.510 1.222 1.222 0.871 0.428 1.264 1.264 0.948 0.520 1.341 1.341 0.934 0.447 1.142 1.142 0.842 0.434 
Other peren. OC 31.861 156.752 5.304 0.000 74.619 332.230 5.923 0.000 56.738 326.627 5.516 0.000 62.426 565.373 3.249 0.000 76.766 760.135 6.380 0.000 
4.907 3.102 2.986 2.460 4.868 2.799 2.707 2.237 4.477 2.475 2.419 2.078 4.452 2.645 2.535 2.055 4.440 2.303 2.230 1.853 
Sugar beets 1.218 2.748 0.093 0.000 2.592 5.942 0.106 0.000 2.442 5.603 0.095 0.000 3.963 9.194 0.053 0.000 5.295 12.253 0.103 0.000 
124.789 78.874 75.924 62.547 123.793 71.170 68.841 56.881 113.861 62.938 61.519 52.848 113.210 67.257 64.462 52.251 112.909 58.572 56.713 47.114 
Sugar cane 0.001 0.024 0.000 0.000 0.003 0.046 0.000 0.000 0.002 0.019 0.000 0.000 0.003 0.002 0.000 0.000 0.003 0.009 0.000 0.000 
2.926 1.884 1.871 1.731 2.916 1.695 1.684 1.574 2.602 1.456 1.445 1.380 2.556 1.514 1.504 1.403 2.570 1.320 1.310 1.231 
Corn silage 2.186 33.045 0.208 0.000 2.725 7.321 0.247 0.000 2.959 17.618 0.141 0.000 1.932 14.652 0.018 0.000 2.381 13.291 0.077 0.000 
66.865 47.362 37.378 19.313 58.390 38.542 31.671 16.662 56.064 35.106 30.032 18.071 56.747 37.770 30.412 15.960 49.357 30.071 25.507 15.198 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 102: Base areas and crop yields in Sweden 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 4.139 75.890 0.482 0.000 4.606 85.711 0.375 0.000 0.291 68.259 0.258 0.000 0.707 39.744 0.094 0.000 2.667 58.623 0.155 0.000 
4.447 4.347 2.756 1.659 4.736 4.255 2.657 1.521 4.843 4.450 2.726 1.371 4.896 4.467 2.817 1.509 5.100 4.156 2.692 1.603 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.300 4.702 0.000 0.000 4.324 4.155 0.000 0.000 3.885 3.772 0.000 0.000 4.194 4.028 0.000 0.000 4.131 3.874 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.320 1.210 0.000 0.000 1.014 0.996 0.000 0.000 0.901 0.887 0.000 0.000 0.994 0.971 0.000 0.000 0.919 0.892 0.000 0.000 
Wheat 5.038 85.117 0.541 0.000 4.912 95.759 0.415 0.000 0.275 76.429 0.293 0.000 0.828 44.467 0.107 0.000 2.834 65.212 0.172 0.000 
6.936 6.067 3.460 1.905 6.776 5.793 3.427 1.825 6.410 5.764 3.401 1.667 6.559 5.895 3.519 1.819 6.711 5.411 3.397 1.961 
Other cereals 3.710 62.680 0.398 0.000 3.617 70.517 0.306 0.000 0.202 56.282 0.216 0.000 0.610 32.746 0.079 0.000 2.087 48.022 0.127 0.000 
4.990 4.364 2.489 1.370 4.874 4.167 2.465 1.313 4.611 4.147 2.447 1.199 4.718 4.241 2.531 1.308 4.828 3.892 2.444 1.411 
Pulses 0.226 3.760 6.061 0.000 0.198 4.121 4.363 0.000 0.012 3.266 2.708 0.000 0.038 1.837 1.247 0.000 0.120 2.729 2.020 0.000 
0.000 2.085 2.015 1.879 0.000 1.176 1.137 1.063 0.000 0.962 0.929 0.871 0.000 1.169 1.129 1.052 0.000 0.967 0.934 0.874 
Starchy roots 0.710 7.802 0.040 0.000 0.077 8.006 0.030 0.000 0.019 5.335 0.016 0.000 0.093 1.902 0.005 0.000 0.114 3.265 0.007 0.000 
32.778 32.318 27.516 7.599 30.520 29.900 26.444 8.695 29.296 29.138 26.314 8.590 30.283 29.904 26.708 8.821 32.025 30.539 27.686 10.848 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 1.596 3.690 0.033 0.000 1.725 4.000 0.024 0.000 1.308 3.036 0.016 0.000 0.747 1.736 0.006 0.000 1.135 2.639 0.010 0.000 
17.590 16.246 28.687 11.934 15.145 13.636 26.208 11.063 14.241 12.866 25.816 10.382 14.960 13.603 26.618 11.119 15.018 12.951 26.723 12.427 
Fruits 0.743 1.718 0.015 0.000 0.803 1.862 0.011 0.000 0.609 1.413 0.007 0.000 0.348 0.808 0.003 0.000 0.528 1.228 0.005 0.000 
4.994 4.613 8.145 3.388 4.300 3.871 7.441 3.141 4.043 3.653 7.330 2.948 4.247 3.862 7.557 3.157 4.264 3.677 7.587 3.528 
Rapeseed 2.276 28.979 0.130 0.000 0.297 23.833 0.096 0.000 0.068 19.331 0.070 0.000 0.401 7.917 0.023 0.000 0.556 13.150 0.042 0.000 
2.778 2.791 1.831 1.122 2.873 2.661 1.745 1.044 2.956 2.807 1.810 0.959 2.972 2.791 1.844 1.040 3.071 2.540 1.718 1.061 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.995 0.924 0.000 0.000 0.695 0.692 0.000 0.000 0.603 0.600 0.000 0.000 0.682 0.676 0.000 0.000 0.612 0.604 0.000 0.000 
Other ann. OC 0.142 2.361 0.021 0.000 0.125 2.588 0.016 0.000 0.007 2.051 0.011 0.000 0.024 1.154 0.004 0.000 0.076 1.714 0.007 0.000 
1.619 1.619 0.000 0.000 1.516 1.516 0.000 0.000 1.469 1.469 0.000 0.000 1.518 1.518 0.000 0.000 1.467 1.467 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 2.868 6.632 0.059 0.000 3.100 7.188 0.044 0.000 2.350 5.456 0.028 0.000 1.342 3.120 0.011 0.000 2.041 4.743 0.019 0.000 
68.310 63.094 111.410 46.348 58.817 52.956 101.781 42.964 55.306 49.967 100.256 40.318 58.097 52.827 103.371 43.182 58.323 50.296 103.782 48.262 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
14.057 13.119 0.000 0.000 9.558 9.538 0.000 0.000 8.377 8.354 0.000 0.000 9.188 9.136 0.000 0.000 8.004 7.937 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 103: Base areas and crop yields in the United Kingdom 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 16.478 72.056 0.706 0.000 1.461 39.353 0.830 0.000 6.692 257.339 2.783 0.000 1.299 346.951 3.258 0.000 1.092 267.281 2.244 0.000 
7.027 6.569 4.403 2.826 6.662 6.127 4.160 2.917 6.602 5.809 3.558 1.827 6.280 5.591 3.359 1.790 6.010 5.086 3.109 1.689 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
5.500 5.064 0.000 0.000 4.736 4.415 0.000 0.000 5.323 4.618 0.000 0.000 5.572 4.862 0.000 0.000 5.346 4.552 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.368 1.279 0.000 0.000 0.889 0.846 0.000 0.000 1.271 1.140 0.000 0.000 1.305 1.172 0.000 0.000 1.277 1.141 0.000 0.000 
Wheat 31.843 150.115 3.466 0.000 2.824 54.116 1.323 0.000 12.932 538.993 10.914 0.000 2.510 563.387 11.788 0.000 2.111 573.674 10.823 0.000 
10.909 8.881 6.257 4.581 12.485 10.478 6.953 4.666 9.607 7.485 4.671 2.767 9.762 7.663 4.724 2.827 8.919 6.877 4.298 2.635 
Other cereals 2.529 11.924 0.275 0.000 0.224 4.299 0.105 0.000 1.027 42.814 0.867 0.000 0.199 44.751 0.936 0.000 0.168 45.569 0.860 0.000 
7.654 6.231 4.390 3.214 8.760 7.351 4.878 3.274 6.740 5.252 3.278 1.942 6.849 5.377 3.315 1.984 6.258 4.825 3.016 1.849 
Pulses 3.107 14.148 0.217 0.000 0.275 6.236 0.115 0.000 1.262 50.279 0.716 0.000 0.245 56.677 0.787 0.000 0.206 52.250 0.680 0.000 
0.000 3.965 3.829 3.593 0.000 2.833 2.736 2.583 0.000 3.963 3.829 3.606 0.000 4.484 4.335 4.077 0.000 3.564 3.448 3.252 
Starchy roots 53.394 4.514 0.165 0.000 4.734 3.923 0.088 0.000 21.684 16.498 0.544 0.000 4.208 15.463 0.599 0.000 3.540 14.441 0.517 0.000 
42.829 42.892 37.793 14.373 44.161 43.049 38.226 16.188 42.837 40.621 35.321 10.436 44.319 42.056 36.402 10.646 43.098 39.074 33.809 10.114 
Tree nuts 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 3.186 7.323 0.112 0.000 1.209 2.769 0.051 0.000 9.530 21.925 0.312 0.000 10.525 24.221 0.336 0.000 9.690 22.321 0.290 0.000 
25.198 22.974 45.097 22.552 23.532 20.806 44.702 23.258 24.458 21.269 40.872 16.767 25.160 22.068 42.086 17.429 23.984 20.183 38.379 15.854 
Fruits 0.815 1.872 0.029 0.000 0.309 0.708 0.013 0.000 2.437 5.606 0.080 0.000 2.691 6.194 0.086 0.000 2.478 5.708 0.074 0.000 
16.211 14.780 29.012 14.509 15.139 13.385 28.758 14.962 15.734 13.683 26.294 10.786 16.186 14.197 27.075 11.213 15.429 12.985 24.690 10.199 
Rapeseed 10.609 55.631 0.741 0.000 0.941 26.152 0.393 0.000 4.308 187.618 2.443 0.000 0.836 188.728 2.688 0.000 0.703 181.071 2.321 0.000 
3.900 3.730 2.582 1.672 3.851 3.628 2.566 1.851 3.787 3.431 2.225 1.211 3.617 3.326 2.117 1.190 3.444 2.966 1.923 1.112 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.018 0.980 0.000 0.000 0.663 0.642 0.000 0.000 0.970 0.891 0.000 0.000 1.028 0.943 0.000 0.000 0.943 0.864 0.000 0.000 
Other ann. OC 0.453 2.063 0.032 0.000 0.040 0.909 0.017 0.000 0.184 7.332 0.104 0.000 0.036 8.265 0.115 0.000 0.030 7.620 0.099 0.000 
2.008 2.008 0.000 0.000 1.771 1.771 0.000 0.000 1.832 1.832 0.000 0.000 1.875 1.875 0.000 0.000 1.794 1.794 0.000 0.000 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 3.301 7.586 0.116 0.000 1.252 2.868 0.053 0.000 9.873 22.715 0.323 0.000 10.904 25.094 0.349 0.000 10.040 23.125 0.301 0.000 
71.899 65.552 128.676 64.349 67.145 59.365 127.550 66.362 69.785 60.687 116.622 47.841 71.791 62.967 120.086 49.731 68.433 57.590 109.507 45.236 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
14.870 14.352 0.000 0.000 9.264 8.927 0.000 0.000 14.482 13.031 0.000 0.000 15.001 13.504 0.000 0.000 14.426 12.783 0.000 0.000 
Corn silage 2.622 11.941 0.183 0.000 0.233 5.263 0.097 0.000 1.065 42.436 0.604 0.000 0.207 47.837 0.665 0.000 0.174 44.100 0.574 0.000 
44.620 41.081 0.000 0.000 38.418 35.817 0.000 0.000 43.180 37.460 0.000 0.000 45.200 39.441 0.000 0.000 43.365 36.928 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 104: Base areas and crop yields in Africa (East) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.591 10.054 1.135 0.803 1.233 37.173 7.252 16.856 2.131 46.777 24.292 44.049 0.732 51.877 76.730 594.050 0.271 26.096 47.501 292.274 
3.985 3.269 2.676 1.631 3.050 2.106 1.933 1.442 2.893 1.924 1.768 1.298 2.321 1.759 1.622 1.165 2.275 1.496 1.353 0.976 
Corn 4.907 110.439 179.321 501.354 56.784 445.392 898.733 1452.64 72.689 873.326 1223.12 1990.96 30.120 778.783 1168.38 1732.30 7.331 386.192 828.938 1457.10 
2.767 2.565 2.049 1.094 3.185 2.818 2.351 1.303 2.919 2.454 2.083 1.185 2.522 2.067 1.761 0.982 2.535 1.941 1.631 0.895 
Rice 403.439 96.744 128.124 60.084 357.374 17.305 122.984 255.761 502.915 40.421 160.264 322.302 66.300 0.168 41.443 133.914 16.262 0.010 24.122 72.164 
1.460 1.365 1.278 1.126 1.995 1.816 1.737 1.569 1.827 1.589 1.548 1.437 1.790 1.518 1.485 1.394 1.697 1.371 1.313 1.177 
Wheat 10.020 0.362 0.698 2.090 20.380 24.148 43.801 36.402 21.460 65.015 85.599 66.468 17.357 222.797 535.546 408.117 10.849 71.460 63.720 178.712 
6.228 5.230 4.044 2.143 3.375 2.453 2.110 1.408 3.351 2.343 2.038 1.319 2.905 2.228 1.998 1.313 2.674 1.932 1.695 1.150 
Other cereals 97.080 21.097 50.070 148.659 31.642 248.404 525.091 1017.05 45.081 333.803 607.963 810.078 62.398 845.710 1070.11 1064.76 26.800 606.120 674.396 904.765 
1.443 1.308 1.192 0.725 1.699 1.522 1.429 0.897 1.554 1.335 1.275 0.858 1.497 1.209 1.162 0.757 1.631 1.214 1.147 0.690 
Pulses 83.342 164.963 105.297 207.882 80.836 741.478 651.017 1436.17 111.534 535.838 595.872 799.303 40.024 490.576 575.006 609.951 31.204 194.696 335.402 363.653 
0.000 0.460 0.446 0.426 0.000 0.777 0.755 0.720 0.000 0.820 0.799 0.766 0.000 0.731 0.715 0.690 0.000 0.880 0.873 0.861 
Starchy roots 75.090 25.812 312.669 710.814 72.832 141.382 755.103 2059.12 100.491 175.399 529.730 1183.26 36.061 85.579 214.010 450.857 28.114 24.464 125.755 240.146 
7.224 6.717 6.544 6.116 9.026 8.346 8.159 7.745 8.141 7.210 7.088 6.788 7.218 5.961 5.866 5.659 7.869 6.377 6.274 6.033 
Tree nuts 4.413 3.742 7.754 14.576 4.280 13.833 32.706 57.002 5.906 17.407 32.150 50.553 2.119 19.305 34.025 48.531 1.652 9.711 20.628 33.105 
1.109 0.918 0.882 0.782 1.126 0.930 0.907 0.843 0.992 0.792 0.774 0.722 0.928 0.715 0.699 0.644 0.896 0.684 0.667 0.608 
Vegetables 31.074 10.406 21.564 40.537 109.912 34.263 81.010 141.188 108.070 43.846 80.982 127.336 105.996 46.874 82.615 117.836 66.357 23.700 50.343 80.791 
8.318 6.886 6.615 5.866 8.442 6.978 6.803 6.322 7.438 5.943 5.803 5.414 6.960 5.361 5.239 4.831 6.720 5.131 5.002 4.560 
Fruits 86.233 28.877 59.841 112.493 305.010 95.083 224.805 391.801 299.899 121.675 224.727 353.362 294.143 130.076 229.259 326.999 184.145 65.768 139.703 224.200 
8.403 6.956 6.683 5.926 8.528 7.049 6.872 6.386 7.513 6.003 5.862 5.469 7.030 5.416 5.293 4.880 6.788 5.184 5.053 4.606 
Rapeseed 0.360 0.305 0.632 1.188 0.349 1.128 2.666 4.647 0.481 1.419 2.621 4.121 0.173 1.574 2.774 3.956 0.135 0.792 1.682 2.699 
2.209 1.735 0.335 0.314 2.406 1.640 1.285 1.222 2.463 1.495 1.165 1.075 2.653 1.983 1.664 1.312 2.162 1.241 0.928 0.701 
Soybean 1.652 9.939 6.868 9.836 1.046 41.476 53.986 83.110 1.228 18.668 26.667 45.238 1.884 15.600 21.041 28.004 1.531 11.030 23.456 15.139 
1.657 1.590 1.529 1.431 1.532 1.435 1.383 1.302 1.382 1.261 1.217 1.149 1.127 0.992 0.956 0.901 1.121 0.977 0.942 0.890 
Other ann. OC 52.634 30.127 80.504 376.644 51.051 67.005 310.421 1173.10 70.438 64.977 261.901 975.460 25.277 41.333 191.624 747.500 19.706 28.983 116.351 464.569 
0.000 0.669 0.654 0.632 0.000 0.851 0.834 0.807 0.000 0.754 0.740 0.716 0.000 0.728 0.715 0.692 0.000 0.697 0.684 0.663 
Other peren. OC 8.616 7.305 15.138 28.457 8.357 27.008 63.854 111.288 11.530 33.985 62.768 98.697 4.138 37.690 66.429 94.750 3.226 18.959 40.273 64.632 
0.843 1.076 1.076 1.076 0.507 1.346 1.346 1.346 0.526 1.345 1.345 1.345 0.265 1.173 1.173 1.173 0.364 1.290 1.290 1.290 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 116.667 13.474 65.082 0.730 57.464 2.646 53.835 4.383 51.364 2.565 7.445 0.673 33.801 3.228 7.810 1.306 11.092 0.138 3.339 0.859 
79.301 71.057 70.200 64.338 82.707 68.868 68.095 64.605 68.701 53.745 53.091 50.921 67.121 49.405 48.862 47.175 63.686 46.163 45.617 42.624 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 105: Base areas and crop yields in Africa (Middle) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
2.130 1.685 1.613 1.254 2.141 1.762 1.696 1.298 2.153 1.265 1.196 0.939 1.996 1.192 1.125 0.885 1.392 1.223 1.188 1.011 
Corn 1.000 11.933 16.057 45.776 0.886 85.910 98.623 552.361 3.333 52.720 115.781 655.209 4.356 41.554 130.135 665.275 0.007 56.640 76.453 228.767 
2.066 1.904 1.497 0.737 2.133 1.934 1.478 0.665 1.993 1.758 1.406 0.667 2.372 2.021 1.657 0.750 2.967 2.525 2.176 1.173 
Rice 2.383 0.170 3.418 10.472 2.002 3.523 12.467 87.171 5.909 1.742 6.998 56.687 7.101 0.843 4.907 41.990 16.526 0.602 10.092 79.797 
0.644 0.617 0.544 0.426 0.651 0.619 0.536 0.404 0.674 0.622 0.563 0.449 0.889 0.785 0.738 0.632 1.137 1.007 0.962 0.866 
Wheat 0.003 0.023 0.034 0.009 0.003 0.011 0.021 2.653 0.011 0.201 2.978 0.130 0.014 0.429 0.533 0.253 0.284 1.433 0.005 0.203 
1.392 1.141 1.050 0.731 1.380 1.179 1.094 0.735 1.437 0.968 0.868 0.604 2.304 1.852 1.739 1.299 3.277 3.033 2.920 2.418 
Other cereals 1.153 1.270 5.782 18.425 1.021 3.242 25.183 86.991 3.844 4.992 23.467 71.820 5.023 18.357 138.718 201.781 8.000 195.485 927.456 1544.33 
1.264 1.201 1.094 0.527 1.324 1.238 1.118 0.514 1.150 1.022 0.957 0.474 1.219 1.007 0.929 0.460 1.525 1.291 1.181 0.675 
Pulses 0.469 2.420 2.558 27.094 0.416 13.347 24.266 36.517 1.564 16.723 41.397 89.895 2.044 46.805 116.964 112.110 3.255 303.419 328.059 167.725 
0.000 0.617 0.597 0.567 0.000 0.654 0.633 0.602 0.000 0.610 0.591 0.564 0.000 0.639 0.622 0.597 0.000 0.680 0.663 0.636 
Starchy roots 0.929 7.576 140.057 266.957 0.823 16.246 261.808 736.018 3.097 19.386 187.275 370.560 4.047 6.284 64.230 409.238 6.446 2.995 9.170 134.801 
9.858 9.575 9.327 8.800 9.886 9.518 9.289 8.652 8.240 7.584 7.446 7.030 10.690 9.495 9.315 8.897 16.129 14.247 13.957 13.291 
Tree nuts 0.020 0.200 1.267 1.836 0.018 0.763 3.015 7.509 0.067 0.544 2.276 6.264 0.087 0.830 3.515 7.238 0.139 3.003 8.194 10.016 
0.803 0.684 0.649 0.579 0.820 0.698 0.660 0.580 0.845 0.672 0.654 0.583 1.029 0.776 0.779 0.701 1.160 0.916 0.924 0.847 
Vegetables 13.613 1.923 12.184 17.658 46.311 7.302 28.865 71.893 37.492 5.234 21.921 60.326 47.814 7.998 33.851 69.717 87.479 28.897 78.847 96.374 
4.541 3.871 3.672 3.273 4.641 3.946 3.735 3.281 4.777 3.799 3.700 3.296 5.818 4.390 4.404 3.963 6.564 5.184 5.227 4.791 
Fruits 15.310 2.162 13.703 19.859 52.085 8.213 32.463 80.855 42.166 5.887 24.654 67.846 53.775 8.995 38.071 78.408 98.384 32.499 88.676 108.388 
8.817 7.516 7.130 6.355 9.011 7.662 7.252 6.371 9.276 7.376 7.184 6.401 11.298 8.525 8.552 7.695 12.746 10.066 10.150 9.303 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.371 0.304 0.000 0.000 0.386 0.303 0.000 0.000 0.428 0.206 0.000 0.000 0.352 0.179 0.000 0.000 0.238 0.212 0.000 0.000 
Soybean 0.008 0.078 0.023 0.503 0.007 0.250 0.131 1.865 0.027 0.051 0.891 14.376 0.035 0.025 0.894 1.868 0.056 0.001 0.648 1.197 
0.476 0.465 0.446 0.419 0.478 0.463 0.445 0.419 0.676 0.645 0.622 0.589 0.889 0.808 0.780 0.738 0.725 0.660 0.637 0.601 
Other ann. OC 0.565 9.801 13.305 40.453 0.501 27.425 79.016 176.939 1.884 8.029 55.223 180.001 2.462 28.371 108.789 172.930 3.921 94.183 209.580 397.354 
0.000 0.744 0.728 0.705 0.000 0.760 0.745 0.721 0.000 0.615 0.603 0.586 0.000 0.684 0.671 0.651 0.000 0.952 0.934 0.906 
Other peren. OC 0.088 12.667 30.625 8.074 0.078 32.027 72.488 33.022 0.294 14.001 28.322 27.550 0.384 17.842 35.158 31.833 0.612 2.295 4.375 44.048 
0.385 0.383 0.383 0.383 0.388 0.387 0.387 0.387 0.436 0.432 0.432 0.432 0.370 0.407 0.407 0.407 0.176 0.287 0.287 0.287 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 0.336 1.748 44.227 4.807 0.432 3.679 58.513 19.657 3.599 0.846 22.041 16.400 5.458 0.169 4.675 18.949 2.157 0.034 0.786 26.221 
12.192 10.919 10.804 10.336 12.588 11.275 11.163 10.552 14.339 11.909 11.780 11.039 22.505 17.150 16.991 16.005 27.529 21.917 21.685 20.755 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 106: Base areas and crop yields in Africa (North) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 67.859 176.380 147.693 48.805 14.845 542.045 441.514 152.985 7.677 356.544 423.892 186.130 1.494 316.137 267.413 117.594 0.024 269.877 15.867 97.625 
1.205 0.766 0.651 0.423 2.395 1.588 1.428 1.024 2.174 1.491 1.290 0.882 1.086 0.898 0.869 0.805 0.883 0.710 0.693 0.576 
Corn 788.574 8.874 1.471 4.433 106.129 46.633 1.264 5.047 67.446 41.466 0.996 5.205 19.284 19.995 2.329 18.988 10.133 3.807 0.581 10.345 
6.514 2.120 1.889 1.232 9.332 4.439 4.155 3.154 8.403 3.811 3.431 2.411 3.286 1.947 1.822 1.266 2.456 1.394 1.194 0.747 
Rice 617.121 19.157 0.171 7.934 3.574 39.279 0.014 16.627 3.328 24.843 0.007 22.005 2.717 14.181 51.112 128.481 0.968 7.671 12.545 80.082 
5.403 1.570 1.455 1.264 7.124 3.502 3.354 3.106 6.469 3.099 2.885 2.540 1.912 1.067 1.043 0.986 1.326 0.666 0.613 0.508 
Wheat 1295.27 476.262 216.002 134.337 519.659 899.092 412.955 334.628 447.621 549.490 322.904 418.061 135.037 212.203 100.890 158.735 115.317 25.312 1.010 44.911 
2.416 1.455 1.174 0.767 4.168 2.828 2.442 1.716 3.609 2.388 2.050 1.472 2.883 2.610 2.522 2.342 2.548 2.256 2.170 1.724 
Other cereals 265.150 8.326 11.377 3.888 18.829 4.097 13.769 21.018 69.827 2.176 41.830 79.715 430.659 0.324 1945.90 3722.10 122.802 1.123 474.948 1954.84 
2.572 0.636 0.616 0.430 3.487 1.334 1.305 1.054 3.243 1.219 1.169 0.844 1.311 0.709 0.690 0.504 0.982 0.484 0.447 0.273 
Pulses 155.424 31.082 17.080 12.874 31.486 63.732 37.271 26.978 25.881 40.309 33.605 35.705 20.917 23.009 82.932 208.467 9.310 12.446 20.355 129.936 
1.545 0.736 0.735 0.735 2.413 1.481 1.480 1.476 2.129 1.221 1.220 1.217 1.098 0.745 0.745 0.745 0.734 0.446 0.446 0.446 
Starchy roots 264.323 20.858 1.345 5.777 108.402 14.230 0.887 12.107 31.303 6.671 0.241 16.023 6.641 0.578 0.155 93.552 1.562 0.003 9.135 58.311 
19.215 8.015 7.679 5.293 22.932 18.416 17.773 13.638 22.558 16.804 16.173 10.979 4.566 3.116 3.044 2.468 3.216 1.427 1.389 1.257 
Tree nuts 71.305 14.260 7.836 5.906 14.445 29.239 17.099 12.377 11.874 18.493 15.417 16.380 9.596 10.556 38.047 95.640 4.271 5.710 9.338 59.612 
1.245 0.330 0.309 0.277 1.681 0.718 0.680 0.626 1.587 0.671 0.634 0.568 0.556 0.297 0.288 0.270 0.442 0.221 0.213 0.193 
Vegetables 106.528 126.581 69.557 52.429 78.480 91.190 53.328 38.601 66.685 57.216 47.700 50.681 165.026 28.180 101.568 255.314 84.671 15.109 24.711 157.745 
48.097 12.770 11.957 10.714 64.976 27.747 26.271 24.193 61.343 25.927 24.490 21.944 21.490 11.478 11.142 10.427 17.082 8.522 8.221 7.458 
Fruits 114.203 135.700 74.567 56.206 84.133 97.759 57.170 41.382 71.488 61.338 51.136 54.332 176.915 30.210 108.885 273.706 90.771 16.198 26.492 169.109 
24.603 6.532 6.116 5.481 33.237 14.193 13.439 12.376 31.379 13.262 12.528 11.225 10.993 5.871 5.700 5.334 8.738 4.359 4.205 3.815 
Rapeseed 3.249 0.650 0.357 0.269 0.658 1.332 0.779 0.564 0.541 0.843 0.703 0.746 0.437 0.481 1.734 4.358 0.195 0.260 0.426 2.717 
2.486 1.957 1.766 1.260 6.780 4.189 3.916 3.155 6.318 3.871 3.465 2.543 1.435 0.827 0.412 0.336 0.836 0.434 0.036 0.035 
Soybean 8.436 0.196 0.326 0.046 0.331 0.389 0.235 0.076 0.272 0.406 0.220 0.062 0.220 0.170 0.048 0.014 0.098 0.074 0.214 0.002 
2.891 0.996 0.988 1.006 4.412 2.149 2.128 2.145 4.025 1.915 1.898 1.916 1.244 0.768 0.748 0.720 0.872 0.515 0.497 0.470 
Other ann. OC 454.982 59.906 36.351 227.464 92.170 29.707 29.762 201.104 75.764 8.681 17.669 181.007 61.232 67.357 149.007 1245.92 27.254 36.434 75.819 720.001 
0.000 0.578 0.571 0.560 0.000 1.279 1.264 1.239 0.000 1.155 1.142 1.122 0.000 0.500 0.493 0.479 0.000 0.341 0.335 0.325 
Other peren. OC 454.265 90.846 49.920 37.628 92.025 186.274 108.933 78.851 75.645 117.813 98.218 104.356 61.136 67.251 242.389 609.298 27.211 36.376 59.493 379.772 
0.000 0.071 0.071 0.071 0.000 0.121 0.121 0.121 0.000 0.269 0.269 0.269 0.000 1.955 1.955 1.955 0.000 2.063 2.063 2.063 
Sugar beets 10.938 12.997 7.142 5.383 8.058 9.363 5.475 3.963 6.847 5.875 4.898 5.204 16.944 2.893 10.428 26.214 8.694 1.551 2.537 16.196 
114.988 30.529 28.586 25.615 155.342 66.336 62.808 57.841 146.656 61.985 58.550 52.463 51.378 27.440 26.638 24.929 40.839 20.374 19.654 17.829 
Sugar cane 158.697 6.593 3.623 2.731 8.233 13.518 7.906 5.722 10.512 8.550 7.128 7.573 31.868 4.881 17.591 44.218 6.789 2.640 4.318 27.561 
92.439 26.345 26.165 25.531 126.706 57.501 57.045 55.829 120.788 55.285 54.820 53.118 42.380 24.705 24.433 23.614 35.079 19.325 19.100 17.922 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 107: Base areas and crop yields in Africa (South) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.057 0.450 10.268 0.180 0.405 0.290 17.184 0.026 0.849 0.286 20.796 0.161 4.231 14.884 16.508 0.078 1.432 1.925 12.571 0.309 
3.815 2.956 2.447 1.453 3.725 2.682 2.261 1.362 4.569 2.704 2.248 1.380 3.386 2.050 1.771 1.143 4.097 1.852 1.632 1.145 
Corn 7.979 5.892 12.114 2.399 3.954 3.829 7.159 8.159 18.250 2.054 4.810 60.101 142.777 787.341 1067.62 201.367 36.623 84.909 141.483 260.379 
6.437 5.686 4.545 2.093 6.103 5.066 4.342 2.213 6.030 4.647 4.188 2.433 5.622 4.725 4.093 2.344 4.502 3.548 3.050 1.657 
Rice 0.015 0.006 0.384 0.038 0.006 0.004 0.293 0.061 0.012 0.004 0.042 0.093 0.060 0.210 0.052 0.069 0.020 0.027 0.010 0.058 
1.738 1.546 1.426 1.185 1.671 1.434 1.381 1.226 1.750 1.412 1.385 1.299 1.616 1.393 1.367 1.282 1.328 1.123 1.072 0.930 
Wheat 8.834 0.001 0.001 3.320 0.015 0.035 0.136 0.279 0.450 3.549 5.535 10.739 105.174 176.606 160.396 37.890 35.032 27.493 33.752 46.262 
5.264 3.998 2.962 1.487 5.327 3.806 2.931 1.462 5.369 3.313 2.614 1.456 4.743 3.005 2.421 1.359 4.381 2.395 2.019 1.227 
Other cereals 0.002 0.484 0.777 1.217 2.558 0.799 1.321 1.129 0.002 6.133 15.036 17.929 0.368 24.223 43.936 65.487 0.172 18.481 62.044 232.759 
1.772 1.562 1.445 0.695 1.718 1.412 1.349 0.764 1.797 1.370 1.331 0.868 1.669 1.434 1.392 0.890 1.174 0.881 0.812 0.439 
Pulses 1.721 0.615 0.816 0.363 0.659 0.705 2.255 0.549 1.382 1.037 6.814 1.793 6.887 1.053 55.483 19.177 2.331 2.370 22.306 11.464 
0.000 0.886 0.860 0.819 0.000 0.817 0.792 0.758 0.000 0.264 0.259 0.251 0.000 1.119 1.085 1.038 0.000 0.517 0.507 0.486 
Starchy roots 1.988 0.847 0.066 21.455 0.761 0.546 7.356 4.988 1.597 0.537 26.783 1.370 7.957 27.992 19.612 8.782 2.693 3.621 50.650 5.438 
13.414 12.064 11.692 8.118 18.239 15.230 14.823 9.947 20.391 16.010 15.606 12.114 20.763 18.090 17.603 13.874 14.251 11.420 10.982 7.650 
Tree nuts 0.076 0.032 0.103 0.013 0.029 0.021 0.145 0.017 0.061 0.021 0.273 0.108 0.304 1.070 1.626 0.331 0.103 0.138 0.449 0.682 
5.105 3.911 3.329 2.724 4.836 3.576 3.106 2.581 4.925 3.468 3.056 2.667 4.520 3.477 3.037 2.638 4.068 2.797 2.529 2.144 
Vegetables 1.801 0.919 2.917 0.367 1.702 0.454 3.153 0.366 3.714 0.444 5.892 2.329 26.780 22.094 33.567 6.825 11.033 2.807 9.111 13.826 
25.906 19.849 16.897 13.827 24.542 18.151 15.763 13.097 24.994 17.599 15.510 13.533 22.938 17.648 15.412 13.390 20.645 14.193 12.837 10.880 
Fruits 3.803 1.940 6.158 0.776 3.594 0.958 6.656 0.772 7.840 0.937 12.440 4.916 56.539 46.645 70.869 14.409 23.294 5.927 19.236 29.189 
29.628 22.701 19.324 15.814 28.068 20.759 18.028 14.979 28.585 20.127 17.739 15.477 26.234 20.183 17.626 15.314 23.611 16.232 14.681 12.444 
Rapeseed 0.490 0.209 0.662 0.083 0.188 0.134 0.934 0.108 0.393 0.132 1.757 0.694 1.961 6.898 10.480 2.131 0.663 0.892 2.896 4.394 
2.621 1.996 1.728 1.084 2.893 1.907 1.559 1.029 3.079 1.294 0.928 0.673 2.835 1.335 1.181 0.840 1.972 0.508 0.248 0.182 
Soybean 2.413 1.521 15.312 3.241 5.556 0.980 40.946 4.421 8.136 0.965 53.815 7.441 5.411 50.271 61.615 6.014 6.352 6.502 36.674 5.753 
1.827 1.698 1.636 1.536 1.655 1.523 1.469 1.383 1.664 1.458 1.408 1.329 1.568 1.426 1.375 1.294 1.393 1.268 1.222 1.153 
Other ann. OC 8.232 3.506 34.727 1.401 3.152 2.259 44.450 1.822 6.612 2.225 175.731 11.666 32.946 115.904 197.434 35.805 11.149 14.991 154.259 73.831 
1.017 1.017 0.789 0.402 1.023 1.023 0.846 0.469 1.037 1.037 0.930 0.562 1.081 1.081 0.947 0.571 0.707 0.707 0.596 0.338 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 53.348 22.849 36.027 0.810 19.223 12.693 50.244 1.053 32.455 7.889 42.575 6.743 26.697 3.070 8.067 20.694 18.062 2.127 15.276 42.673 
74.375 60.738 59.958 53.844 64.836 51.589 50.937 48.395 64.386 48.823 48.240 46.517 58.518 48.368 47.764 45.983 53.290 38.598 38.141 35.205 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 108: Base areas and crop yields in Africa (West) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.001 0.005 0.012 0.025 0.001 0.003 0.001 0.020 0.001 0.005 0.030 0.031 0.004 0.022 0.091 0.074 0.001 0.013 0.266 0.047 
1.717 1.503 1.471 1.283 2.291 1.940 1.873 1.505 2.060 1.718 1.627 1.267 1.868 1.662 1.623 1.355 1.894 1.685 1.626 1.125 
Corn 23.192 134.226 661.265 1315.57 21.619 37.243 365.322 1051.22 32.036 50.524 577.945 1401.17 0.002 191.582 771.094 1395.07 0.025 19.939 217.710 589.197 
2.630 2.198 1.778 0.972 3.638 3.089 2.437 1.291 3.161 2.703 2.148 1.064 4.686 4.113 3.161 1.281 4.923 4.042 3.013 0.890 
Rice 163.865 66.917 256.066 505.837 170.723 54.279 276.372 673.868 229.477 81.996 339.791 665.980 549.981 71.624 237.915 663.722 204.691 17.999 58.153 162.443 
1.100 1.016 0.937 0.789 1.396 1.287 1.184 0.991 1.335 1.232 1.151 0.972 2.113 1.910 1.808 1.508 2.006 1.727 1.594 1.189 
Wheat 0.177 0.806 0.025 4.241 0.019 0.013 0.016 0.009 6.771 0.065 0.125 0.048 38.081 0.480 0.707 0.343 15.540 1.523 2.246 1.088 
1.553 1.393 1.324 1.039 2.088 1.793 1.656 1.191 1.889 1.617 1.469 1.037 1.715 1.511 1.447 1.121 1.706 1.544 1.453 0.900 
Other cereals 77.189 27.662 50.522 104.321 0.413 46.126 97.270 138.925 2.624 170.843 658.070 1040.98 25.646 2082.08 5987.00 6513.58 2.636 1834.85 4602.26 5833.08 
0.762 0.696 0.629 0.511 0.938 0.847 0.760 0.610 0.921 0.843 0.754 0.576 1.448 1.305 1.115 0.750 1.461 1.215 0.965 0.516 
Pulses 29.375 380.728 208.603 1296.83 27.382 227.168 478.486 1099.73 40.577 318.021 916.145 1223.12 106.159 339.331 1622.48 1115.90 38.654 428.024 1012.35 452.786 
0.000 0.344 0.334 0.320 0.000 0.438 0.426 0.408 0.000 0.411 0.399 0.383 0.000 0.614 0.598 0.572 0.000 0.662 0.649 0.629 
Starchy roots 33.575 700.165 1368.33 4303.47 31.297 152.709 520.082 2165.55 46.377 218.556 543.412 1697.22 121.335 99.277 237.501 536.553 44.180 20.712 71.847 73.915 
9.929 8.915 8.760 8.410 12.231 10.971 10.779 10.332 11.514 10.521 10.305 9.773 16.319 14.603 14.295 13.121 16.286 13.812 13.541 11.227 
Tree nuts 5.235 23.793 69.669 125.237 4.879 14.345 54.712 99.532 7.231 24.456 98.728 154.801 18.917 106.555 319.800 365.563 6.888 66.572 182.381 232.206 
1.017 0.772 0.794 0.746 1.285 0.960 0.985 0.919 1.102 0.822 0.842 0.777 1.233 0.919 0.935 0.827 1.146 0.839 0.847 0.687 
Vegetables 87.159 22.125 64.786 116.460 67.517 13.404 51.127 93.009 111.012 22.788 91.995 144.244 315.594 99.083 297.374 339.928 189.958 61.325 168.006 213.903 
7.004 5.316 5.469 5.135 8.847 6.611 6.780 6.328 7.590 5.662 5.794 5.347 8.491 6.325 6.436 5.697 7.887 5.777 5.834 4.728 
Fruits 113.028 28.692 84.014 151.025 87.556 17.383 66.301 120.614 143.959 29.552 119.298 187.055 409.260 128.491 385.633 440.817 246.336 79.526 217.869 277.389 
6.553 4.974 5.117 4.804 8.277 6.185 6.343 5.920 7.100 5.297 5.421 5.002 7.943 5.918 6.021 5.330 7.379 5.404 5.458 4.423 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.214 0.193 0.000 0.000 0.322 0.281 0.000 0.000 0.287 0.248 0.000 0.000 0.153 0.138 0.000 0.000 0.117 0.107 0.000 0.000 
Soybean 1.560 0.346 31.025 2.870 1.454 0.297 20.145 2.503 2.155 0.532 41.247 2.637 5.637 26.136 107.213 36.098 2.053 66.466 136.784 116.199 
0.588 0.545 0.527 0.503 0.763 0.708 0.684 0.651 0.709 0.661 0.637 0.604 1.112 1.020 0.983 0.927 1.073 0.943 0.910 0.862 
Other ann. OC 24.389 72.830 154.664 322.605 22.734 79.646 148.994 369.619 33.688 220.785 429.192 763.276 88.137 786.396 1620.29 2296.58 32.092 293.800 628.346 1044.98 
0.000 0.457 0.448 0.436 0.000 0.587 0.576 0.560 0.000 0.553 0.542 0.526 0.000 0.857 0.841 0.815 0.000 0.843 0.828 0.806 
Other peren. OC 11.852 127.001 505.096 283.567 11.048 119.272 576.402 225.365 16.372 93.233 834.085 350.507 42.833 9.445 1778.38 827.725 15.596 2.852 440.834 525.770 
0.000 0.287 0.287 0.287 0.000 0.353 0.353 0.353 0.000 0.297 0.297 0.297 0.000 0.340 0.340 0.340 0.000 0.389 0.389 0.389 
Sugar beets 0.010 0.003 0.008 0.014 0.008 0.002 0.006 0.011 0.013 0.003 0.011 0.017 0.037 0.012 0.035 0.040 0.022 0.007 0.020 0.025 
14.482 10.992 11.308 10.617 18.293 13.669 14.018 13.083 15.693 11.707 11.980 11.055 17.555 13.078 13.307 11.779 16.308 11.944 12.062 9.776 
Sugar cane 20.675 1.785 28.905 9.942 5.477 1.264 22.058 7.901 15.081 1.851 13.233 12.289 30.944 0.177 0.652 29.020 14.235 0.154 0.808 18.433 
27.320 23.255 23.059 22.339 34.034 28.424 28.188 27.258 28.164 23.227 23.035 22.231 28.992 23.595 23.355 21.888 25.937 20.761 20.537 17.862 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 109: Base areas and crop yields in America (Central) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 11.055 24.758 2.650 4.202 85.265 48.323 9.958 7.920 86.829 32.889 12.368 6.808 10.369 19.899 9.028 6.159 2.868 7.977 6.190 3.731 
2.055 1.502 1.359 0.977 1.979 1.337 1.225 0.895 1.977 1.059 0.964 0.744 2.151 1.073 0.957 0.748 2.087 1.018 0.924 0.767 
Corn 187.021 955.094 219.103 61.647 396.991 1826.57 460.017 93.838 319.956 1398.91 445.865 97.998 217.351 928.943 392.231 61.973 43.115 288.400 121.938 80.140 
3.655 3.402 2.639 1.427 3.680 3.341 2.720 1.516 3.135 2.728 2.344 1.377 3.340 2.966 2.536 1.603 3.033 2.496 2.172 1.501 
Rice 51.988 59.627 4.685 15.610 58.171 65.335 4.477 18.142 8.567 7.447 0.461 9.618 4.120 2.250 0.256 6.264 2.081 1.032 0.067 4.501 
2.717 2.589 2.362 2.012 2.774 2.581 2.395 2.090 2.427 2.153 2.054 1.881 2.541 2.324 2.227 2.080 2.413 2.048 1.944 1.803 
Wheat 15.364 4.400 4.447 2.931 141.256 9.256 15.867 13.701 361.161 14.015 33.280 50.220 23.418 4.555 13.502 4.791 11.216 2.086 5.487 4.548 
5.473 3.852 3.442 2.247 5.784 3.719 3.319 2.200 6.080 3.033 2.697 1.954 6.753 3.134 2.778 2.084 6.121 2.726 2.502 2.058 
Other cereals 18.570 32.433 2.294 47.293 302.914 320.251 1.050 218.176 212.409 240.122 68.731 206.829 45.417 54.305 0.075 133.750 12.808 66.761 18.233 144.844 
3.845 3.618 3.160 1.794 4.224 3.863 3.467 2.050 4.064 3.519 3.226 2.059 4.068 3.730 3.387 2.314 3.807 3.098 2.872 2.166 
Pulses 88.822 143.556 3.055 87.924 168.651 451.652 0.891 241.002 138.395 244.531 73.441 219.097 43.628 175.532 59.477 277.681 10.816 109.942 19.482 246.638 
0.000 0.926 0.899 0.861 0.000 0.890 0.865 0.829 0.000 0.723 0.704 0.674 0.000 0.763 0.741 0.709 0.000 0.727 0.709 0.682 
Starchy roots 3.053 18.064 1.473 2.295 37.375 15.226 3.640 5.887 33.557 9.991 5.791 5.724 5.022 5.639 5.034 4.904 1.432 2.117 3.584 4.760 
15.023 14.803 14.255 10.702 13.858 13.280 12.811 10.294 19.171 17.501 16.877 12.952 26.300 24.534 23.653 17.879 30.249 25.731 24.859 18.336 
Tree nuts 5.737 13.265 3.713 2.161 10.894 25.891 5.646 5.544 8.939 17.622 4.744 5.390 2.818 10.662 3.842 4.618 0.699 4.274 1.258 4.483 
1.908 1.527 1.437 1.268 1.899 1.470 1.396 1.257 1.689 1.241 1.193 1.083 1.828 1.379 1.326 1.208 1.740 1.227 1.174 1.066 
Vegetables 45.019 72.806 20.377 11.861 86.821 141.449 30.844 30.289 66.407 98.375 26.482 30.091 39.705 51.655 18.613 22.376 19.389 19.306 5.684 20.250 
23.212 18.582 17.484 15.427 23.104 17.887 16.983 15.297 20.553 15.100 14.516 13.177 22.238 16.777 16.135 14.694 21.166 14.929 14.285 12.966 
Fruits 91.067 147.275 41.220 23.994 175.625 286.129 62.393 61.271 134.330 198.997 53.570 60.871 80.316 104.490 37.652 45.263 39.221 39.054 11.499 40.963 
20.192 16.165 15.209 13.420 20.098 15.560 14.773 13.307 17.879 13.135 12.627 11.463 19.345 14.594 14.036 12.782 18.412 12.986 12.426 11.279 
Rapeseed 0.056 0.131 0.037 0.021 0.107 0.255 0.056 0.055 0.088 0.173 0.047 0.053 0.028 0.105 0.038 0.045 0.007 0.042 0.012 0.044 
3.232 2.352 1.112 0.980 2.640 1.585 0.863 0.754 2.734 1.185 0.648 0.563 3.176 1.186 0.479 0.405 3.661 1.627 0.430 0.407 
Soybean 18.978 6.410 5.226 1.840 29.670 5.504 4.799 4.722 30.263 2.581 3.394 4.590 9.183 0.330 0.722 3.933 3.314 0.188 0.537 3.818 
1.662 1.612 1.549 1.462 1.527 1.451 1.396 1.317 1.215 1.111 1.068 1.004 1.317 1.228 1.182 1.115 1.330 1.176 1.131 1.070 
Other ann. OC 38.211 2.013 12.165 6.108 175.429 6.591 27.461 15.670 93.927 3.484 16.265 15.234 9.921 0.531 8.882 13.053 2.911 0.256 3.854 12.670 
1.432 1.355 0.975 0.975 1.567 1.450 1.057 1.057 1.375 1.238 0.928 0.928 1.396 1.284 1.012 1.012 1.208 1.038 0.850 0.850 
Other peren. OC 17.986 153.761 96.063 6.775 34.152 104.935 45.174 17.381 28.025 35.165 0.241 16.898 8.835 6.033 0.024 14.479 2.190 4.382 0.024 14.054 
3.497 2.704 2.704 2.704 3.368 2.585 2.585 2.585 2.831 2.154 2.154 2.154 3.014 2.295 2.295 2.295 3.193 2.444 2.444 2.444 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 350.558 205.749 144.606 18.598 192.489 118.370 99.582 47.711 37.406 23.788 19.503 46.385 10.232 6.916 5.379 39.744 5.025 2.046 2.050 38.578 
78.902 68.109 67.569 61.484 76.402 63.311 62.800 58.875 62.421 49.158 48.742 46.642 67.076 54.362 53.907 51.734 59.759 45.735 45.318 43.146 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 110: Base areas and crop yields in America (Caribbean) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.609 0.564 0.531 0.369 0.464 0.412 0.403 0.340 0.982 0.947 0.908 0.630 0.915 0.888 0.849 0.593 0.837 0.819 0.783 0.556 
Corn 7.304 0.548 2.436 1.374 0.339 70.966 1.577 86.680 2.194 9.301 1.036 17.664 11.328 23.097 0.988 26.578 0.884 69.092 0.333 233.984 
2.050 1.919 1.368 0.512 1.905 1.808 1.393 0.607 2.757 2.600 1.909 0.773 2.563 2.418 1.826 0.710 2.366 2.259 1.663 0.676 
Rice 5.476 0.203 0.011 0.428 236.026 24.404 1.638 28.310 46.897 4.678 2.574 6.049 67.547 9.460 6.995 8.635 37.655 21.725 5.381 57.088 
1.687 1.607 1.319 0.942 1.444 1.401 1.204 0.938 2.369 2.254 1.922 1.430 2.296 2.192 1.894 1.408 2.110 2.026 1.718 1.266 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.544 0.519 0.468 0.286 0.410 0.378 0.361 0.274 0.912 0.890 0.813 0.492 0.853 0.833 0.760 0.462 0.773 0.760 0.694 0.434 
Other cereals 1.810 0.001 3.323 0.006 38.323 4.334 26.066 1.221 3.031 6.207 1.230 1.826 5.713 14.695 1.612 6.383 2.150 46.960 1.132 57.268 
0.691 0.653 0.531 0.199 0.658 0.644 0.546 0.241 0.859 0.818 0.710 0.304 0.789 0.753 0.666 0.280 0.735 0.711 0.613 0.270 
Pulses 4.494 0.774 0.405 0.954 95.130 118.475 0.018 68.520 7.525 16.372 0.016 14.153 14.181 26.751 0.065 15.920 5.337 44.112 2.809 38.265 
0.000 0.816 0.788 0.748 0.000 0.745 0.719 0.682 0.000 1.062 1.028 0.976 0.000 0.961 0.929 0.882 0.000 0.898 0.868 0.824 
Starchy roots 7.126 0.744 3.118 2.443 150.835 55.574 22.772 160.058 11.931 9.599 0.954 32.334 22.485 18.762 0.917 37.264 8.462 25.591 0.005 176.565 
4.975 4.837 4.683 4.135 4.211 4.097 3.974 3.664 5.475 5.358 5.206 4.848 5.037 4.855 4.715 4.397 4.779 4.649 4.503 4.122 
Tree nuts 0.091 0.003 0.167 0.007 1.931 0.416 1.314 0.483 0.153 0.080 0.062 0.103 0.288 0.161 0.081 0.147 0.108 0.371 0.057 0.974 
0.162 0.133 0.154 0.128 0.140 0.113 0.131 0.118 0.203 0.168 0.194 0.166 0.186 0.153 0.176 0.151 0.176 0.145 0.167 0.143 
Vegetables 4.126 0.187 9.047 0.395 63.464 27.864 87.895 32.324 6.092 4.630 3.596 5.988 10.381 10.026 5.044 9.151 23.127 14.270 2.195 37.498 
10.901 8.933 10.366 8.612 9.396 7.614 8.822 7.940 13.647 11.257 13.005 11.113 12.483 10.262 11.824 10.145 11.788 9.711 11.207 9.626 
Fruits 6.362 0.288 13.948 0.609 97.851 42.962 135.520 49.838 9.393 7.139 5.545 9.232 16.005 15.458 7.778 14.110 35.658 22.002 3.385 57.816 
12.080 9.900 11.488 9.544 10.413 8.438 9.776 8.799 15.124 12.475 14.413 12.316 13.834 11.373 13.104 11.243 13.063 10.762 12.420 10.668 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.199 0.198 0.000 0.000 0.120 0.120 0.000 0.000 0.459 0.454 0.000 0.000 0.438 0.433 0.000 0.000 0.372 0.370 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.661 1.624 1.556 1.466 1.489 1.456 1.399 1.316 2.110 2.047 1.965 1.848 2.026 1.958 1.879 1.762 1.919 1.869 1.791 1.682 
Other ann. OC 0.766 0.106 2.837 0.061 16.223 10.186 10.254 4.058 1.283 2.623 2.271 0.867 2.418 6.302 6.262 1.238 0.910 8.095 9.864 8.183 
0.000 0.408 0.398 0.386 0.000 0.364 0.357 0.345 0.000 0.525 0.515 0.499 0.000 0.503 0.492 0.476 0.000 0.479 0.468 0.454 
Other peren. OC 1.942 0.074 3.565 0.156 41.109 8.864 27.962 10.283 3.252 1.699 1.320 2.197 6.128 3.436 1.729 3.136 2.306 7.891 1.214 20.737 
4.470 3.532 3.532 3.532 4.469 3.531 3.531 3.531 5.633 4.450 4.450 4.450 5.021 3.967 3.967 3.967 4.606 3.639 3.639 3.639 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 14.629 0.286 28.697 0.604 254.179 34.428 232.043 39.938 6.401 6.599 8.642 8.534 18.733 13.346 8.719 12.182 2.782 30.649 3.876 80.538 
34.335 30.827 30.540 24.940 28.436 25.014 24.822 22.243 38.201 33.976 33.661 29.412 33.731 29.746 29.463 26.336 32.649 28.780 28.503 25.716 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 111: Base areas and crop yields in America (North) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 15.064 63.179 3.801 0.000 32.765 140.617 19.039 0.000 106.477 420.468 22.092 0.000 131.331 2198.70 210.289 0.000 66.328 817.909 7.745 0.000 
4.089 3.210 2.961 2.331 6.861 5.182 4.943 3.927 5.789 3.919 3.631 2.736 7.156 3.128 3.037 2.749 5.541 1.757 1.707 1.625 
Corn 116.878 115.268 45.738 0.000 9801.59 11268.6 839.568 0.000 4082.49 5446.19 553.578 0.000 1121.14 695.637 234.511 0.000 54.613 20.518 6.312 0.000 
12.039 10.453 8.526 4.581 11.787 8.925 8.169 5.225 10.923 7.887 6.970 3.991 7.894 4.768 4.516 3.876 6.557 3.137 3.033 2.747 
Rice 171.234 5.306 2.832 0.000 46.181 141.627 92.980 0.000 990.503 157.646 73.779 0.000 5.532 286.407 33.558 0.000 5.350 68.838 14.298 0.000 
3.720 3.314 2.873 2.257 4.191 3.398 3.236 2.885 3.622 2.765 2.538 2.158 2.156 1.333 1.103 1.031 1.712 0.803 0.627 0.609 
Wheat 27.592 75.193 10.505 0.000 376.815 1615.60 156.868 0.000 1184.66 4478.61 295.869 0.000 1440.06 14446.2 844.014 0.000 466.995 3622.04 210.292 0.000 
3.290 2.707 2.415 1.737 5.729 4.499 4.142 3.048 4.749 3.341 2.992 2.122 5.458 2.477 2.384 2.076 3.888 1.355 1.310 1.214 
Other cereals 66.498 55.520 34.106 0.000 128.946 758.358 125.156 0.000 628.393 1489.54 170.867 0.000 259.946 607.746 183.696 0.000 62.916 160.292 12.817 0.000 
4.646 4.096 3.529 1.696 5.187 4.019 3.739 2.365 4.753 3.307 2.919 1.656 3.119 1.667 1.198 0.954 2.394 0.920 0.547 0.489 
Pulses 29.936 17.418 0.155 0.000 403.737 626.272 0.938 0.000 335.315 717.938 1.300 0.000 152.300 2202.77 4.234 0.000 81.945 9.057 0.118 0.000 
0.000 2.795 2.715 2.594 0.000 3.062 2.974 2.831 0.000 2.619 2.557 2.456 0.000 1.328 1.304 1.260 0.000 0.761 0.750 0.731 
Starchy roots 95.890 65.345 15.379 0.000 105.991 14.217 4.130 0.000 138.151 29.875 2.197 0.000 69.488 46.239 3.612 0.000 24.659 4.235 0.093 0.000 
32.940 28.948 27.511 18.080 47.071 44.352 42.079 30.392 44.745 37.597 35.660 23.742 49.816 29.462 28.631 26.496 47.635 20.747 20.198 19.275 
Tree nuts 4.176 2.174 1.161 0.000 56.317 58.031 38.098 0.000 46.773 64.595 30.231 0.000 21.244 117.355 13.750 0.000 11.430 28.206 5.858 0.000 
5.823 4.689 4.298 3.460 6.046 4.587 4.343 3.640 5.584 3.911 3.599 2.904 4.525 2.334 2.011 1.859 3.901 1.496 1.249 1.188 
Vegetables 5.585 8.496 4.536 0.000 113.374 159.696 104.843 0.000 105.306 167.380 78.334 0.000 113.301 236.642 27.727 0.000 33.834 65.370 13.577 0.000 
46.510 37.453 34.334 27.638 48.291 36.638 34.687 29.074 44.606 31.240 28.746 23.193 36.147 18.643 16.067 14.851 31.161 11.947 9.973 9.490 
Fruits 5.557 8.454 4.513 0.000 112.806 158.896 104.317 0.000 104.779 166.541 77.942 0.000 112.733 235.457 27.588 0.000 33.665 65.042 13.509 0.000 
33.046 26.611 24.395 19.637 34.311 26.032 24.645 20.658 31.693 22.196 20.424 16.479 25.683 13.246 11.416 10.552 22.140 8.488 7.086 6.742 
Rapeseed 0.063 11.061 0.183 0.000 0.410 39.708 0.555 0.000 1.221 546.124 3.930 0.000 61.200 5556.45 58.778 0.000 21.787 854.204 15.428 0.000 
2.041 1.529 1.406 1.119 2.879 2.256 2.194 1.989 2.874 1.864 1.708 1.360 6.520 1.942 1.893 1.776 5.159 0.920 0.893 0.868 
Soybean 48.222 46.907 172.983 0.000 4420.45 1410.36 8414.24 0.000 3237.35 2278.77 6302.51 0.000 722.146 322.480 1478.28 0.000 777.197 347.123 964.586 0.000 
3.599 3.359 3.227 3.020 3.868 3.214 3.095 2.901 3.301 2.632 2.530 2.375 2.134 1.419 1.357 1.254 1.654 0.876 0.834 0.769 
Other ann. OC 54.835 62.020 12.315 0.000 94.659 46.560 40.259 0.000 1351.58 903.535 212.814 0.000 668.980 637.852 102.231 0.000 1330.19 14.996 186.569 0.000 
2.509 2.245 1.464 1.464 2.860 2.351 1.826 1.826 2.376 1.857 1.291 1.291 1.143 0.739 0.529 0.529 0.834 0.444 0.324 0.324 
Other peren. OC 0.114 0.059 0.032 0.000 1.534 1.580 1.038 0.000 1.274 1.759 0.823 0.000 0.579 3.196 0.374 0.000 0.311 0.768 0.160 0.000 
10.546 8.493 7.785 6.267 10.950 8.308 7.865 6.593 10.115 7.084 6.518 5.259 8.196 4.227 3.643 3.368 7.066 2.709 2.261 2.152 
Sugar beets 2.156 3.280 1.751 0.000 43.765 61.647 40.472 0.000 40.651 64.613 30.239 0.000 43.737 91.350 10.703 0.000 13.061 25.234 5.241 0.000 
88.004 70.867 64.965 52.295 91.373 69.324 65.633 55.013 84.400 59.111 54.391 43.885 68.395 35.275 30.402 28.101 58.961 22.605 18.871 17.956 
Sugar cane 353.800 1.540 0.822 0.000 39.898 41.112 26.991 0.000 33.136 45.762 21.417 0.000 15.051 83.140 9.741 0.000 8.098 19.983 4.150 0.000 
49.029 42.319 39.854 36.359 39.815 29.887 28.645 27.456 38.045 26.999 24.552 23.415 28.585 16.340 10.385 9.999 23.974 10.549 5.679 5.455 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 112: Base areas and crop yields in America (South) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 3.021 15.983 10.961 11.240 32.425 22.219 43.361 31.594 63.782 225.054 115.388 44.515 28.387 105.726 130.027 42.798 116.179 42.544 29.112 36.286 
3.026 2.525 2.320 1.658 2.807 2.268 2.036 1.551 4.046 3.475 3.011 2.172 4.264 2.908 2.649 2.143 3.418 1.700 1.613 1.386 
Corn 73.169 1762.57 256.260 794.856 226.826 2027.02 463.846 905.771 298.367 3559.77 1020.03 993.085 224.878 2240.76 1468.19 870.798 171.192 1595.19 561.063 685.358 
5.325 5.113 3.800 1.802 5.695 5.177 4.115 2.081 6.462 5.818 4.784 2.549 5.835 4.737 4.234 2.954 4.246 2.983 2.750 2.112 
Rice 328.096 142.192 83.383 64.280 726.556 140.835 184.782 128.038 1093.66 129.039 235.752 131.754 457.135 89.194 254.213 181.683 374.617 125.014 53.737 132.241 
3.163 3.053 2.777 2.261 3.288 3.013 2.808 2.384 3.786 3.429 3.227 2.801 3.709 2.949 2.837 2.616 2.693 1.882 1.814 1.702 
Wheat 37.401 171.437 13.525 43.703 134.205 361.533 34.806 123.745 88.498 1019.59 127.530 293.350 67.480 2306.34 377.407 707.185 19.096 1322.87 262.289 687.009 
2.818 2.458 2.100 1.308 3.029 2.562 2.120 1.441 4.491 3.930 3.034 1.980 4.904 3.388 2.949 2.280 3.517 1.962 1.794 1.491 
Other cereals 5.202 187.002 2.560 73.526 18.011 310.870 65.086 129.704 90.473 400.438 59.049 89.998 26.589 393.496 193.878 129.212 24.889 233.090 98.210 93.715 
3.090 2.917 2.653 1.364 3.721 3.219 3.005 1.683 4.127 3.530 3.340 2.085 4.845 3.312 3.180 2.498 4.018 2.132 2.034 1.671 
Pulses 98.078 513.412 118.398 304.388 96.969 477.738 103.984 223.724 108.282 478.989 176.745 226.740 53.708 456.386 157.712 169.188 47.778 868.168 289.805 252.221 
0.000 1.741 1.689 1.611 0.000 1.203 1.172 1.128 0.000 0.493 0.483 0.468 0.000 0.193 0.193 0.194 0.000 1.009 1.020 1.048 
Starchy roots 58.342 140.750 224.742 211.369 57.683 210.735 478.556 399.092 64.413 138.744 214.657 226.426 31.949 68.611 136.014 120.177 28.421 43.205 152.045 100.679 
19.335 18.559 17.994 16.677 18.389 16.717 16.300 15.358 21.358 19.214 18.756 17.778 17.750 14.170 13.833 13.130 12.586 8.767 8.562 8.118 
Tree nuts 16.869 68.632 21.801 13.912 16.678 58.659 25.383 18.277 18.624 104.300 37.865 19.567 9.237 161.789 78.732 22.455 8.218 59.163 48.110 20.330 
0.629 0.550 0.519 0.460 0.613 0.507 0.481 0.429 0.699 0.581 0.550 0.490 0.616 0.459 0.440 0.404 0.478 0.315 0.306 0.285 
Vegetables 64.337 98.741 31.365 20.015 63.161 84.489 36.561 26.325 95.728 144.048 52.295 27.023 144.484 207.410 100.932 28.786 72.090 77.990 63.420 26.800 
19.834 17.329 16.357 14.495 19.321 15.969 15.156 13.513 22.024 18.294 17.337 15.430 19.420 14.450 13.874 12.726 15.058 9.934 9.636 8.994 
Fruits 222.082 340.837 108.267 69.088 218.020 291.642 126.202 90.871 330.439 497.230 180.513 93.281 498.736 715.947 348.403 99.366 248.843 269.209 218.914 92.510 
18.992 16.593 15.662 13.879 18.501 15.291 14.512 12.939 21.088 17.517 16.601 14.775 18.595 13.836 13.285 12.185 14.419 9.512 9.227 8.612 
Rapeseed 2.553 11.865 6.609 2.105 2.524 28.917 9.356 2.766 2.819 30.678 12.000 2.961 1.398 9.792 15.039 3.398 1.244 0.999 0.146 3.077 
1.231 1.018 0.984 0.841 1.348 1.051 0.970 0.806 2.253 1.980 1.840 1.495 2.874 1.829 1.736 1.507 2.347 0.965 0.942 0.857 
Soybean 889.107 1486.62 187.890 733.254 879.053 3231.65 1148.39 963.337 981.616 7551.71 2042.20 1031.31 486.878 17089.0 6690.41 1183.52 433.126 2485.07 1760.22 1071.55 
2.598 2.540 2.439 2.278 2.493 2.364 2.276 2.136 2.786 2.686 2.587 2.429 2.626 2.285 2.194 2.049 1.753 1.328 1.274 1.193 
Other ann. OC 103.080 84.685 8.559 85.011 101.914 7.130 114.149 111.685 113.805 2.656 383.759 119.566 56.447 1.486 1311.99 137.213 50.215 1.778 3147.11 124.232 
1.799 1.799 1.356 0.753 1.849 1.849 1.462 0.838 2.133 2.133 1.728 0.992 1.842 1.842 1.649 1.225 1.192 1.192 1.098 0.861 
Other peren. OC 19.202 470.282 5.665 15.836 18.985 328.061 24.698 20.805 21.200 78.404 8.832 22.273 10.515 20.657 0.767 25.560 9.354 4.868 0.966 23.142 
1.627 3.578 3.578 3.578 2.596 3.813 3.813 3.813 2.498 4.083 4.083 4.083 3.393 3.911 3.911 3.911 3.630 4.005 4.005 4.005 
Sugar beets 0.873 1.340 0.426 0.272 0.857 1.147 0.496 0.357 1.299 1.955 0.710 0.367 1.961 2.815 1.370 0.391 0.979 1.059 0.861 0.364 
92.499 80.816 76.281 67.598 90.106 74.473 70.681 63.018 102.710 85.317 80.853 71.959 90.567 67.387 64.704 59.349 70.225 46.328 44.940 41.943 
Sugar cane 1747.63 4246.94 1943.06 164.612 446.484 413.370 379.166 216.264 72.644 140.093 195.638 231.524 55.382 43.341 76.110 265.695 11.878 22.089 10.569 240.558 
81.812 73.612 72.668 66.558 72.851 63.142 62.255 57.657 79.288 68.985 67.937 62.964 59.098 48.508 47.734 44.692 45.906 33.576 33.068 30.915 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 113: Base areas and crop yields in Asia (Central) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 26.078 110.939 135.572 7.207 51.643 178.58 208.495 30.427 1.869 21.274 669.41 48.657 19.465 51.602 257.899 33.295 3.647 46.334 87.773 3.731 
3.910 2.341 2.135 1.602 3.515 1.855 1.760 1.352 3.010 1.033 1.009 0.978 2.542 0.891 0.853 0.730 2.330 0.376 0.364 0.352 
Corn 9.679 23.996 15.748 0.326 11.723 38.723 39.470 1.625 1.193 7.289 3.481 2.663 2.506 11.492 28.448 2.022 1.187 25.606 9.938 0.086 
13.721 6.761 6.380 5.200 12.607 5.858 5.581 4.661 11.625 4.817 4.679 4.482 10.655 4.023 3.848 3.421 7.048 0.744 0.715 0.638 
Rice 12.369 22.833 5.364 0.202 8.199 43.406 9.759 0.867 1.887 8.016 6.686 1.384 1.979 14.405 0.334 1.010 3.565 57.093 2.642 0.043 
5.870 3.064 2.942 2.704 5.378 2.645 2.572 2.422 4.445 2.113 2.090 2.056 4.482 1.882 1.840 1.754 3.174 0.378 0.370 0.357 
Wheat 300.36 934.125 1579.27 134.074 480.797 1778.0 2574.72 176.991 42.334 174.352 4522.2 16.698 156.536 418.295 1787.65 45.287 72.475 760.690 196.066 83.485 
4.586 2.244 2.052 1.668 3.958 1.852 1.718 1.395 3.373 1.277 1.248 1.206 2.542 1.000 0.943 0.837 2.262 0.363 0.350 0.330 
Other cereals 8.020 24.944 42.170 3.580 12.839 47.477 68.752 4.726 1.130 4.656 120.75 0.446 4.180 11.170 47.735 1.209 1.935 20.312 5.235 2.229 
3.309 1.619 1.481 1.204 2.856 1.336 1.240 1.007 2.434 0.921 0.900 0.870 1.834 0.721 0.681 0.604 1.632 0.262 0.252 0.238 
Pulses 4.191 0.771 38.197 0.426 4.869 0.417 28.214 2.568 0.624 2.637 31.232 4.143 1.574 5.356 38.130 3.133 1.016 13.659 1.969 0.101 
0.000 2.253 2.291 2.324 0.000 1.759 1.783 1.805 0.000 1.147 1.147 1.133 0.000 0.959 0.971 0.981 0.000 0.160 0.162 0.165 
Starchy roots 19.100 54.670 49.789 3.765 15.164 54.960 40.424 3.925 3.003 4.965 72.669 11.063 1.951 6.441 32.607 0.690 1.953 16.161 5.212 1.478 
34.845 20.237 19.875 16.388 30.409 16.550 16.280 14.830 24.107 11.061 10.841 10.596 23.949 10.709 10.506 9.859 17.002 2.863 2.806 2.688 
Tree nuts 0.862 2.187 2.424 0.197 1.001 4.117 3.859 0.290 0.128 0.542 6.993 0.118 0.324 1.101 2.901 0.116 0.209 2.809 0.407 0.115 
7.365 3.113 1.760 1.538 6.591 2.625 1.462 1.329 4.461 1.618 0.989 0.965 5.055 1.665 0.906 0.850 4.334 0.477 0.230 0.221 
Vegetables 29.971 31.805 35.260 2.867 48.980 56.921 53.362 4.003 41.132 6.800 87.694 1.480 23.477 14.650 38.593 1.538 18.710 36.813 5.332 1.513 
66.395 28.065 15.870 13.862 59.418 23.662 13.182 11.983 40.212 14.586 8.920 8.702 45.567 15.007 8.168 7.661 39.072 4.297 2.078 1.993 
Fruits 29.422 31.223 34.615 2.814 48.083 55.879 52.385 3.930 40.379 6.675 86.089 1.453 23.048 14.382 37.886 1.510 18.368 36.139 5.235 1.485 
18.305 7.737 4.375 3.822 16.381 6.524 3.634 3.304 11.086 4.021 2.459 2.399 12.563 4.137 2.252 2.112 10.772 1.185 0.573 0.549 
Rapeseed 27.711 64.742 16.173 0.167 9.588 78.055 25.745 3.040 0.200 3.758 46.651 0.167 0.484 15.534 19.354 1.353 1.393 18.737 2.714 0.770 
0.929 0.478 0.461 0.358 0.768 0.334 0.327 0.269 0.593 0.103 0.101 0.098 0.467 0.086 0.084 0.072 0.488 0.017 0.017 0.017 
Soybean 0.163 4.067 5.008 0.367 0.114 0.351 17.095 0.538 0.139 1.009 12.071 0.220 0.033 2.048 20.594 0.215 0.008 5.224 1.525 0.215 
4.222 2.160 2.107 2.021 3.735 1.856 1.809 1.731 2.933 1.464 1.403 1.295 2.852 1.267 1.222 1.146 1.831 0.245 0.236 0.220 
Other ann. OC 71.467 125.905 2.832 6.539 49.685 256.97 6.154 9.605 11.947 48.340 11.833 3.917 16.159 82.938 12.839 3.836 18.561 302.280 0.591 3.829 
7.894 4.533 3.831 3.831 7.244 4.025 3.464 3.464 6.371 2.988 2.767 2.767 7.221 3.046 2.698 2.698 5.105 0.732 0.655 0.655 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 2.122 2.252 2.497 0.203 3.468 4.030 3.778 0.283 2.912 0.481 6.209 0.105 1.662 1.037 2.733 0.109 1.325 2.607 0.378 0.107 
38.009 16.066 9.085 7.935 34.015 13.546 7.546 6.860 23.020 8.350 5.106 4.982 26.086 8.591 4.676 4.385 22.367 2.460 1.189 1.141 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
69.437 28.373 0.000 0.000 62.573 24.608 0.000 0.000 47.853 18.759 0.000 0.000 50.860 16.933 0.000 0.000 36.472 4.026 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 114: Base areas and crop yields in Asia (East) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 22.189 235.609 1.671 0.018 7.782 256.024 2.071 16.093 8.731 187.659 2.439 0.005 2.144 70.991 2.558 0.077 0.571 12.922 0.129 0.248 
4.604 4.156 3.601 2.106 3.467 3.182 2.881 2.135 3.482 2.929 2.686 2.158 4.289 3.018 2.844 2.249 3.043 0.992 0.925 0.790 
Corn 1704.75 3384.44 11.101 0.408 2895.01 5162.07 39.627 26.072 4826.90 8375.48 70.212 22.046 2063.05 2281.38 98.862 50.349 571.517 222.731 28.574 15.819 
5.351 4.980 4.000 1.958 6.389 5.846 4.748 2.423 6.314 5.214 4.502 2.735 5.268 4.115 3.760 2.626 2.998 1.485 1.356 0.954 
Rice 9618.02 132.753 0.305 4.359 13702.7 169.488 0.425 657.768 7488.33 182.380 4.169 477.758 1350.86 64.112 0.942 238.048 173.532 12.549 0.055 1.230 
3.743 3.554 3.276 2.738 4.481 4.138 3.857 3.353 4.370 3.702 3.530 3.209 3.693 2.998 2.898 2.724 2.374 1.103 1.064 1.002 
Wheat 1685.63 2263.15 125.897 0.050 4354.02 3584.86 107.382 490.377 4134.70 3697.01 137.382 0.072 1196.98 1608.47 183.256 1.040 1046.94 343.222 61.916 0.129 
6.660 6.043 5.097 2.691 4.657 4.303 3.774 2.600 4.668 3.997 3.590 2.719 5.483 4.066 3.769 2.745 3.195 1.249 1.160 0.953 
Other cereals 71.809 271.140 6.052 4.150 205.321 736.700 7.502 0.118 239.901 968.009 8.834 42.344 66.689 311.510 9.267 21.098 10.430 30.640 2.383 0.080 
1.824 1.759 1.480 0.849 2.250 2.130 1.899 1.059 2.322 1.997 1.853 1.236 1.957 1.555 1.481 1.149 1.212 0.521 0.492 0.378 
Pulses 371.134 110.501 203.504 225.961 601.348 147.012 341.609 346.436 466.406 223.350 336.536 383.298 129.454 241.604 236.413 252.210 55.506 178.250 25.483 42.232 
0.000 1.441 1.393 1.320 0.000 1.789 1.731 1.641 0.000 1.795 1.741 1.656 0.000 1.372 1.334 1.269 0.000 0.442 0.434 0.421 
Starchy roots 417.663 3592.11 0.503 0.196 268.687 1774.32 23.988 35.145 329.561 1629.84 28.246 29.584 136.081 851.568 29.632 68.031 23.183 149.003 0.055 19.765 
20.758 19.899 18.933 11.642 16.358 15.638 14.880 11.129 16.524 14.863 14.196 11.623 23.717 18.159 17.536 14.723 19.421 6.643 6.381 5.545 
Tree nuts 82.971 80.638 1.528 6.363 134.438 93.428 1.895 14.722 104.270 105.413 2.231 10.693 28.941 37.759 2.340 5.328 12.409 7.999 0.602 2.531 
4.973 4.086 3.849 3.300 5.088 4.097 3.867 3.421 4.730 3.496 3.357 3.042 3.709 2.497 2.362 2.131 2.818 1.046 1.003 0.926 
Vegetables 1682.29 3575.43 67.766 282.149 2398.19 4750.83 96.338 748.615 2183.61 4538.64 96.048 460.398 729.498 1414.84 87.690 199.636 230.918 387.168 29.133 122.507 
28.983 23.813 22.432 19.231 29.655 23.878 22.538 19.935 27.567 20.377 19.566 17.730 21.618 14.550 13.765 12.421 16.425 6.098 5.845 5.394 
Fruits 821.700 1746.39 33.100 137.813 1171.38 2320.50 47.056 365.655 1066.57 2216.86 46.914 224.877 356.317 691.064 42.832 97.511 112.790 189.109 14.230 59.838 
13.485 11.079 10.437 8.948 13.798 11.110 10.486 9.275 12.826 9.481 9.104 8.249 10.058 6.770 6.404 5.779 7.642 2.837 2.720 2.510 
Rapeseed 283.876 0.507 0.279 924.259 569.723 0.008 17.693 2207.80 249.734 0.037 20.833 1478.45 95.745 0.205 21.856 640.515 54.177 0.008 0.059 372.826 
3.611 3.220 3.049 2.230 2.071 1.919 1.776 1.484 2.283 1.998 1.816 1.570 3.423 2.550 2.349 2.158 2.535 0.702 0.561 0.510 
Soybean 417.174 946.115 0.098 22.489 868.122 1452.96 23.693 48.405 992.140 1985.36 0.168 59.912 483.181 1811.39 1.827 33.297 17.083 65.758 0.013 5.020 
1.658 1.599 1.536 1.433 2.015 1.892 1.818 1.696 1.940 1.674 1.610 1.502 1.506 1.247 1.195 1.101 0.806 0.426 0.404 0.369 
Other ann. OC 51.248 159.879 0.133 0.004 399.887 613.143 7.502 58.298 361.568 705.279 8.834 42.344 6.991 49.080 9.267 21.098 197.849 371.418 0.019 0.001 
10.149 9.450 6.294 6.294 12.468 11.474 8.033 8.033 12.099 10.285 7.964 7.964 7.665 6.251 5.021 5.021 4.016 2.139 1.815 1.815 
Other peren. OC 69.047 67.105 1.272 5.295 111.877 77.749 1.577 12.251 86.771 87.723 1.856 8.899 24.084 31.423 1.948 4.434 10.327 6.657 0.501 2.106 
3.031 1.271 1.271 1.271 3.107 1.303 1.303 1.303 3.157 1.324 1.324 1.324 3.060 1.283 1.283 1.283 3.014 1.264 1.264 1.264 
Sugar beets 19.756 41.988 0.796 3.313 28.163 55.791 1.131 8.791 25.643 53.299 1.128 5.407 8.567 16.615 1.030 2.344 2.712 4.547 0.342 1.439 
58.110 47.742 44.975 38.558 59.455 47.873 45.187 39.969 55.270 40.854 39.229 35.548 43.342 29.172 27.597 24.904 32.931 12.225 11.719 10.815 
Sugar cane 454.836 1089.37 13.592 0.561 37.188 90.826 0.068 0.017 6.725 21.016 5.208 24.965 0.843 3.864 5.464 0.287 0.017 0.192 1.405 0.102 
71.412 67.036 65.861 62.410 67.502 60.235 58.385 55.337 61.846 50.017 49.386 47.259 46.041 35.820 33.966 32.455 30.572 12.827 12.629 11.930 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 115: Base areas and crop yields in Asia (South) 
Base area / yield 
[1000 ha] / 
[t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 237.758 5.803 10.569 145.386 336.598 43.403 33.260 123.398 298.059 47.210 128.459 42.489 222.660 87.264 302.904 53.540 139.424 41.941 182.728 29.748 
4.056 2.177 1.946 1.209 3.472 1.881 1.728 1.124 2.075 1.257 1.152 0.812 2.326 1.137 1.049 0.772 1.590 0.730 0.684 0.515 
Corn 597.901 846.016 167.652 813.528 1231.54 1506.05 166.754 964.481 698.695 492.342 258.792 560.468 325.924 403.148 1064.58 509.982 96.288 78.349 78.433 131.973 
4.374 4.196 3.425 1.541 3.513 3.039 2.448 1.278 2.973 2.479 1.977 1.099 3.421 2.609 2.271 1.303 2.999 2.003 1.719 1.091 
Rice 5137.33 2320.10 160.628 2534.44 12322.6 6589.97 398.785 5209.67 7515.36 3744.51 552.441 7396.01 2258.09 1927.92 410.488 1376.09 761.524 108.867 27.330 79.534 
3.556 3.474 3.317 2.962 2.699 2.360 2.230 2.025 2.047 1.734 1.627 1.451 2.506 1.982 1.912 1.775 2.142 1.528 1.480 1.398 
Wheat 8853.64 419.084 191.698 830.734 12793.3 1095.67 791.873 1060.03 5965.86 302.994 651.909 398.674 8135.88 277.838 1659.12 865.051 1933.59 32.009 589.580 224.794 
3.697 2.852 2.338 1.280 3.579 2.440 2.069 1.200 1.933 1.417 1.216 0.770 2.038 1.368 1.195 0.787 1.493 0.836 0.761 0.528 
Other cereals 171.833 727.513 168.848 1046.65 911.967 3578.48 557.542 2026.52 438.108 2482.92 278.482 1061.30 128.803 2424.12 789.095 873.041 22.036 1451.03 510.572 463.246 
1.678 1.629 1.500 1.173 1.421 1.219 1.090 0.902 1.031 0.873 0.776 0.629 1.052 0.887 0.821 0.692 1.004 0.724 0.669 0.559 
Pulses 1008.93 110.011 680.021 1444.22 1801.02 1284.06 2269.06 2131.13 1897.81 310.370 2926.40 2587.21 1487.67 779.811 3057.80 1146.95 827.556 18.790 1609.85 450.640 
0.873 0.866 0.866 0.866 0.773 0.723 0.723 0.723 0.599 0.545 0.545 0.545 0.618 0.562 0.562 0.561 0.529 0.453 0.453 0.453 
Starchy roots 501.353 161.858 60.280 200.773 662.204 222.330 71.806 292.174 225.211 11.424 79.793 260.743 238.238 63.294 26.591 69.745 66.727 0.113 2.697 8.146 
31.030 30.556 29.494 23.074 17.954 17.554 17.017 14.786 12.007 11.291 11.039 9.917 19.522 18.136 17.723 16.088 13.875 12.645 12.368 11.962 
Tree nuts 180.586 43.443 17.958 67.069 332.299 129.293 85.908 113.347 183.190 68.149 90.895 119.919 132.290 58.855 127.548 51.072 45.860 11.850 55.061 14.610 
1.967 1.600 1.544 1.353 1.584 1.219 1.179 1.062 1.204 0.901 0.873 0.791 1.342 0.956 0.929 0.856 1.125 0.748 0.727 0.676 
Vegetables 435.544 343.658 142.058 530.554 931.317 855.167 568.210 749.696 651.303 371.256 495.169 653.282 521.101 301.345 653.063 261.494 179.515 60.886 282.913 75.070 
23.564 19.163 18.496 16.209 18.968 14.598 14.121 12.722 14.426 10.795 10.454 9.469 16.074 11.449 11.130 10.247 13.473 8.955 8.702 8.102 
Fruits 420.396 331.706 137.117 512.101 898.926 825.424 548.447 723.622 628.651 358.343 477.947 630.561 502.977 290.864 630.349 252.399 173.272 58.769 273.073 72.459 
18.133 14.747 14.233 12.473 14.597 11.233 10.866 9.790 11.101 8.307 8.045 7.287 12.369 8.810 8.565 7.885 10.368 6.891 6.697 6.234 
Rapeseed 200.658 114.200 203.652 264.869 576.553 343.136 533.347 478.108 368.112 90.516 624.510 476.266 493.106 126.491 1021.18 411.599 495.379 0.356 178.538 131.023 
3.173 1.518 1.551 1.254 2.597 1.148 1.159 0.963 1.366 0.660 0.656 0.579 1.768 0.579 0.596 0.542 1.158 0.224 0.221 0.206 
Soybean 42.158 25.901 119.712 1.636 75.236 292.689 860.095 2.136 214.987 713.007 1068.22 1.499 437.499 2198.33 2811.56 3.009 34.361 180.230 633.856 2.172 
1.856 1.813 1.741 1.620 1.487 1.360 1.305 1.215 1.227 1.088 1.045 0.977 1.453 1.200 1.154 1.079 1.226 0.932 0.896 0.841 
Other ann. OC 1006.00 3.475 236.696 890.810 5486.35 20.042 3140.02 1505.48 3972.00 9.294 3562.46 0.002 2557.55 9.237 2262.44 678.337 1831.94 157.391 1526.29 194.054 
1.911 1.823 1.138 1.138 1.420 1.184 0.926 0.926 0.638 0.507 0.390 0.390 0.723 0.557 0.411 0.411 0.589 0.371 0.285 0.285 
Other peren. OC 222.859 53.612 22.162 82.768 410.086 159.559 106.018 139.880 226.072 84.102 112.173 147.991 163.258 72.632 157.405 63.027 56.595 14.624 67.950 18.030 
8.503 6.915 6.674 5.849 6.845 5.267 5.095 4.591 5.206 3.895 3.772 3.417 5.800 4.131 4.016 3.698 4.862 3.231 3.140 2.923 
Sugar beets 4.695 3.705 1.531 5.720 10.040 9.219 6.126 8.082 7.021 4.002 5.338 7.043 5.618 3.249 7.040 2.819 1.935 0.656 3.050 0.809 
60.745 49.400 47.680 41.783 48.897 37.630 36.400 32.796 37.188 27.828 26.950 24.410 41.435 29.512 28.691 26.415 34.731 23.083 22.433 20.884 
Sugar cane 2169.30 12.552 35.679 206.494 2194.83 9.144 35.370 178.750 641.448 0.404 35.872 63.459 261.761 6.616 3.570 4.713 199.995 2.803 0.297 1.945 
75.301 66.209 65.663 61.086 64.839 54.856 54.339 50.759 50.365 39.918 39.571 36.910 52.853 38.311 37.980 36.272 44.198 30.218 29.919 28.311 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 116: Base areas and crop yields in Asia (South-East) 
Base area / yield 
[1000 ha] / 
[t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1.518 10.980 0.173 1.149 1.147 0.142 0.095 0.097 0.807 0.005 0.139 0.166 0.901 3.267 0.158 0.369 0.217 1.720 0.394 0.107 
2.994 2.508 2.379 1.941 3.463 3.028 2.895 2.388 3.030 2.732 2.591 2.051 2.787 2.324 2.102 1.522 3.874 2.514 2.226 1.536 
Corn 124.428 1974.55 9.613 526.245 153.761 1876.30 6.508 383.000 58.999 1082.53 6.724 263.489 71.699 1566.99 13.207 364.223 15.986 686.103 85.336 388.004 
5.376 4.691 3.783 1.997 5.128 4.635 3.662 1.919 5.423 4.884 3.779 1.925 3.953 3.560 2.776 1.333 2.598 1.942 1.573 0.848 
Rice 5353.39 5579.80 194.547 1834.60 4492.21 4616.75 56.791 1224.32 3220.52 3451.40 354.874 1828.57 3458.49 4247.73 320.714 1929.00 783.152 2661.58 13.260 2402.41 
3.596 3.373 3.074 2.553 3.162 3.014 2.688 2.202 3.295 3.122 2.764 2.228 2.559 2.501 2.202 1.721 1.542 1.320 1.130 0.855 
Wheat 4.445 1.454 0.968 1.340 1.095 0.015 0.531 1.677 25.029 6.946 0.779 0.743 36.346 0.428 0.227 3.052 1.566 0.217 0.152 22.914 
1.730 1.532 1.454 1.196 2.214 2.003 1.910 1.531 1.915 1.741 1.636 1.233 1.768 1.487 1.320 0.894 2.372 1.758 1.471 0.915 
Other cereals 53.495 311.944 6.096 35.839 40.419 40.471 3.344 3.424 28.441 57.062 4.907 4.684 31.759 142.696 5.584 11.328 7.654 23.324 13.889 3.428 
1.064 0.934 0.800 0.429 0.951 0.863 0.744 0.398 1.072 0.959 0.819 0.428 0.803 0.727 0.623 0.306 0.532 0.367 0.324 0.172 
Pulses 409.824 487.654 140.718 186.062 309.651 242.070 100.239 263.798 217.888 145.323 60.511 133.510 243.302 349.878 208.820 124.099 58.638 52.304 2071.06 292.552 
0.000 2.987 2.898 2.769 0.000 0.978 0.947 0.904 0.000 0.828 0.801 0.763 0.000 1.231 1.194 1.142 0.000 0.712 0.690 0.660 
Starchy roots 350.602 813.153 243.166 1110.25 264.904 293.219 27.693 448.303 186.402 147.553 37.106 207.207 208.143 271.399 86.360 311.380 50.164 51.478 20.437 87.797 
16.418 15.352 14.936 13.885 15.445 14.548 14.120 12.992 15.954 14.780 14.388 13.266 11.955 10.809 10.522 9.707 8.552 6.886 6.762 6.208 
Tree nuts 120.638 256.276 13.747 70.586 91.150 137.473 7.541 46.561 64.139 98.648 11.066 46.967 71.619 146.889 12.593 52.373 17.261 69.112 31.321 64.241 
1.876 1.520 1.534 1.386 1.672 1.369 1.377 1.234 1.686 1.370 1.363 1.212 1.464 1.172 1.171 1.044 1.460 1.084 1.111 1.018 
Vegetables 350.182 614.785 32.977 169.329 214.648 359.404 19.715 121.726 167.648 246.289 27.628 117.261 215.216 348.179 29.850 124.142 138.126 135.264 61.300 125.731 
12.759 10.333 10.432 9.422 11.371 9.307 9.363 8.387 11.464 9.318 9.270 8.243 9.957 7.968 7.964 7.096 9.929 7.370 7.551 6.920 
Fruits 425.416 746.867 40.062 205.708 260.763 436.619 23.950 147.878 203.666 299.203 33.563 142.453 261.453 422.982 36.263 150.813 167.802 164.325 74.469 152.743 
15.930 12.902 13.025 11.765 14.198 11.620 11.691 10.472 14.314 11.634 11.575 10.292 12.433 9.949 9.944 8.861 12.397 9.202 9.428 8.641 
Rapeseed 7.313 15.536 0.833 4.279 5.526 8.334 0.457 2.823 3.888 5.980 0.671 2.847 4.342 8.905 0.763 3.175 1.046 4.190 1.899 3.894 
0.963 0.795 0.000 0.000 1.273 1.085 0.000 0.000 1.220 1.132 0.000 0.000 1.589 1.285 0.000 0.000 1.548 1.014 0.000 0.000 
Soybean 18.987 110.763 175.765 35.348 23.187 70.951 186.416 27.654 5.292 46.363 122.363 18.241 1.474 96.615 81.335 16.986 0.192 15.035 81.953 16.781 
1.747 1.660 1.600 1.513 1.621 1.579 1.521 1.435 1.673 1.629 1.572 1.487 1.289 1.241 1.197 1.139 0.760 0.656 0.642 0.633 
Other ann. OC 375.409 422.408 49.045 410.090 283.648 420.680 34.804 683.595 199.591 163.115 27.296 328.586 222.871 342.483 81.488 276.542 53.714 137.155 458.475 614.838 
0.000 1.368 1.341 1.301 0.000 1.301 1.274 1.234 0.000 1.339 1.312 1.272 0.000 1.032 1.011 0.985 0.000 0.677 0.667 0.655 
Other peren. OC 1439.43 10947.5 164.025 339.726 1087.59 783.821 89.978 20.938 765.291 1138.84 132.036 24.675 854.551 3079.66 150.259 65.599 205.955 637.787 373.711 26.372 
2.929 2.335 2.335 2.335 2.202 1.756 1.756 1.756 1.688 1.346 1.346 1.346 1.777 1.417 1.417 1.417 2.870 2.288 2.288 2.288 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 881.989 317.276 20.430 64.773 190.612 94.383 14.975 32.709 114.397 47.061 3.560 18.967 224.164 116.766 6.580 34.576 89.406 29.258 29.850 14.866 
77.696 66.665 66.041 61.182 65.810 58.657 58.076 53.420 68.055 60.248 59.672 54.828 61.556 54.587 54.104 49.636 59.282 51.546 51.156 48.346 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 117: Base areas and crop yields in Asia (West) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 192.240 236.952 216.925 46.713 311.255 408.639 399.408 102.865 188.585 466.228 591.379 141.550 326.144 279.205 635.525 88.075 219.303 80.832 664.785 52.190 
2.758 2.511 2.001 1.304 2.748 2.481 1.931 1.184 2.456 2.016 1.590 0.982 1.787 1.247 1.018 0.706 1.357 0.771 0.641 0.451 
Corn 86.013 103.593 183.356 17.374 83.501 54.943 108.689 22.851 70.841 22.854 32.621 24.816 44.541 8.050 58.096 11.637 10.113 3.586 35.549 4.876 
10.307 6.148 5.173 2.914 8.705 4.708 4.028 2.284 7.565 3.966 3.421 1.986 6.852 2.508 2.231 1.469 6.151 1.872 1.674 1.210 
Rice 0.702 0.041 38.531 1.618 0.613 0.149 12.324 0.003 2.580 0.047 4.702 4.286 0.331 0.218 60.407 0.021 0.612 0.037 53.373 0.009 
11.205 7.325 6.452 5.219 9.606 5.746 5.020 4.006 8.844 5.054 4.422 3.543 7.387 3.180 2.827 2.344 6.673 2.372 2.132 1.811 
Wheat 494.565 318.994 435.229 101.903 947.788 658.584 997.699 175.640 992.737 1000.93 1797.20 332.118 1311.79 356.096 874.678 202.706 445.555 140.736 469.729 165.827 
4.689 3.054 2.344 1.575 4.185 2.457 1.880 1.268 3.629 2.061 1.603 1.070 3.235 1.386 1.155 0.905 2.773 1.110 0.942 0.723 
Other cereals 100.694 5.505 86.381 31.535 60.294 5.664 54.155 26.439 69.884 28.730 45.731 6.505 85.173 45.152 78.428 3.998 73.446 108.503 91.150 1.434 
4.108 2.028 0.363 0.237 3.811 1.689 0.259 0.174 3.373 1.375 0.281 0.170 2.644 0.836 0.331 0.227 2.083 0.565 0.344 0.252 
Pulses 119.015 124.622 255.958 19.089 91.190 54.299 189.504 29.597 40.412 13.666 58.086 41.342 53.250 62.377 57.626 17.635 38.868 12.037 30.754 8.472 
2.301 1.542 1.537 1.540 1.707 1.025 1.022 1.025 1.760 0.840 0.838 0.842 0.902 0.391 0.391 0.394 0.804 0.348 0.347 0.350 
Starchy roots 60.718 40.854 63.426 6.130 30.236 14.385 41.720 7.089 23.725 7.890 43.227 8.825 12.587 10.975 19.015 4.660 8.074 4.019 5.054 2.489 
33.116 26.487 24.231 11.441 29.352 22.888 20.880 9.096 30.516 20.968 19.545 9.461 13.250 8.678 8.120 4.538 12.212 6.406 6.105 3.630 
Tree nuts 34.085 28.308 43.438 7.127 54.850 41.614 64.582 12.072 51.534 53.984 97.880 18.881 63.847 25.757 65.695 11.300 27.911 10.171 48.424 8.140 
3.577 2.000 1.360 1.002 3.027 1.598 1.069 0.755 2.887 1.423 1.005 0.730 2.577 1.011 0.815 0.685 2.566 0.830 0.753 0.647 
Vegetables 90.690 75.948 116.541 19.122 138.989 114.112 177.093 33.103 178.459 131.652 238.705 46.046 133.755 78.232 199.539 34.323 75.987 27.022 128.656 21.626 
46.797 26.170 17.795 13.107 39.604 20.908 13.982 9.872 37.768 18.622 13.147 9.551 33.707 13.224 10.656 8.963 33.564 10.859 9.846 8.459 
Fruits 107.181 89.758 137.732 22.599 164.262 134.861 209.294 39.122 210.908 155.591 282.109 54.418 158.076 92.458 235.822 40.564 89.804 31.935 152.050 25.558 
21.611 12.085 8.218 6.053 18.289 9.655 6.457 4.559 17.441 8.600 6.071 4.411 15.566 6.107 4.921 4.139 15.500 5.014 4.547 3.906 
Rapeseed 1.143 0.063 4.768 0.362 0.159 5.857 0.871 0.134 0.067 0.183 6.656 0.457 2.140 0.009 2.566 0.379 0.067 0.020 2.873 0.311 
4.456 3.877 3.240 2.262 4.611 3.923 3.248 2.150 4.100 3.124 2.617 1.724 3.788 2.065 1.763 1.268 3.155 1.472 1.272 0.936 
Soybean 0.212 0.256 8.569 0.164 1.131 0.217 3.017 0.001 0.854 0.035 0.806 0.434 0.404 0.006 1.845 0.004 0.042 0.234 0.300 0.001 
6.034 3.813 3.731 3.661 5.175 3.020 2.972 2.947 4.586 2.561 2.525 2.507 3.242 1.510 1.498 1.503 2.698 1.067 1.054 1.056 
Other ann. OC 61.999 0.342 108.887 14.926 193.716 0.013 207.138 25.281 240.631 0.008 387.178 39.541 99.996 0.004 168.314 23.665 83.301 21.299 60.172 17.046 
3.705 2.528 1.903 1.903 3.070 1.930 1.455 1.455 2.825 1.675 1.305 1.305 2.113 0.976 0.785 0.785 1.540 0.592 0.492 0.492 
Other peren. OC 70.819 58.816 90.252 14.808 113.962 86.462 134.181 25.082 107.072 112.162 203.366 39.229 132.654 53.515 136.494 23.478 57.992 21.132 100.612 16.912 
3.560 1.991 1.354 0.997 3.013 1.590 1.064 0.751 2.873 1.417 1.000 0.727 2.564 1.006 0.811 0.682 2.553 0.826 0.749 0.643 
Sugar beets 15.425 12.917 19.821 3.252 23.639 19.408 30.120 5.630 30.353 22.392 40.599 7.832 22.749 13.306 33.938 5.838 12.924 4.596 21.882 3.678 
108.198 60.507 41.144 30.305 91.567 48.340 32.328 22.824 87.322 43.055 30.397 22.083 77.933 30.575 24.637 20.722 77.602 25.106 22.765 19.557 
Sugar cane 0.000 0.013 0.017 0.003 0.000 0.016 0.017 0.005 0.020 0.021 0.027 0.007 0.025 0.010 0.035 0.004 0.011 0.004 0.209 0.003 
45.753 23.195 11.246 10.739 35.119 16.545 7.055 6.858 34.473 15.501 7.757 7.463 36.638 14.617 11.113 10.647 41.085 13.737 12.179 11.334 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 118: Base areas and crop yields in Non-EU-Europe (Balkans) 
Base area / yield 
[1000 ha] / 
[t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 1108.33 75507.5 449.605 12620.3 1404.08 50562.6 414.503 8900.24 565.367 10084.0 234.512 4053.17 61.989 5434.10 150.117 8218.36 23.152 3225.65 273.348 4035.24 
0.003 0.003 0.003 0.002 0.004 0.004 0.003 0.002 0.003 0.003 0.002 0.001 0.004 0.004 0.003 0.002 0.003 0.002 0.002 0.001 
Corn 4673.41 327046 272492 139211 4115.86 175764 152865 98978.0 10728.9 20890.6 34270.5 45881.5 27.360 15076.2 20098.6 90235.3 840.770 8531.94 16207.6 52901.2 
0.008 0.006 0.005 0.002 0.011 0.008 0.006 0.002 0.008 0.005 0.004 0.002 0.010 0.007 0.006 0.003 0.008 0.006 0.004 0.002 
Rice 21.476 954.592 455.280 199.545 49.462 1.196 652.664 299.556 24.248 0.598 238.446 105.175 17.031 61.497 385.403 166.408 15.006 31.284 507.147 228.360 
0.004 0.003 0.003 0.002 0.005 0.004 0.004 0.003 0.004 0.003 0.003 0.002 0.005 0.004 0.004 0.003 0.004 0.003 0.003 0.002 
Wheat 3807.07 317874 2019.12 63299.1 5895.74 195205. 3648.19 45894.9 20695.1 39958.9 8213.53 25964.9 663.493 21619.1 1381.54 41277.0 1856.83 11211.9 16694.4 38076.2 
0.005 0.004 0.003 0.002 0.006 0.005 0.003 0.002 0.004 0.003 0.002 0.001 0.006 0.005 0.003 0.002 0.004 0.003 0.002 0.001 
Other cereals 489.890 40903.8 259.818 8145.27 758.659 25118.8 469.445 5905.71 2663.03 5141.87 1056.91 3341.13 85.378 2781.92 177.775 5311.49 238.934 1442.73 2148.22 4899.61 
0.003 0.002 0.002 0.001 0.004 0.003 0.002 0.001 0.003 0.002 0.001 0.001 0.004 0.003 0.002 0.001 0.003 0.002 0.001 0.001 
Pulses 348.148 21777.6 4005.81 6654.98 426.972 13266.5 4409.08 5604.41 1128.63 4393.57 3075.19 4832.00 28.304 2148.70 2618.15 4615.88 95.806 1040.23 9250.38 9953.52 
0.000 0.002 0.002 0.002 0.000 0.003 0.003 0.003 0.000 0.002 0.002 0.002 0.000 0.002 0.002 0.002 0.000 0.002 0.002 0.002 
Starchy roots 462.225 61681.9 269.819 13195.6 936.475 39902.4 384.060 9364.00 2308.87 8877.73 285.602 5165.65 78.916 6724.43 148.814 8799.56 167.604 2799.66 1270.18 6353.15 
0.012 0.012 0.010 0.005 0.017 0.016 0.014 0.005 0.014 0.013 0.011 0.004 0.020 0.018 0.016 0.007 0.017 0.015 0.012 0.004 
Tree nuts 99.584 7918.72 2929.42 2259.04 122.131 4759.43 1755.18 1621.36 322.833 827.402 495.992 812.710 8.096 510.142 285.940 1470.54 27.404 259.511 410.456 1034.71 
0.003 0.002 0.001 0.001 0.003 0.003 0.001 0.001 0.003 0.002 0.001 0.001 0.003 0.002 0.001 0.001 0.003 0.002 0.001 0.001 
Vegetables 54360.0 76630.6 28348.4 21861.0 33990.9 46396.5 17110.1 15805.6 10121.2 9147.48 5483.52 8985.04 9362.90 4916.99 2756.03 14173.7 7129.39 2532.46 4005.46 10097.3 
0.013 0.010 0.005 0.003 0.017 0.013 0.006 0.004 0.013 0.009 0.005 0.003 0.016 0.011 0.006 0.004 0.013 0.009 0.005 0.003 
Fruits 74378.3 104850 38787.9 29911.4 46508.2 63482.2 23411 21626.0 13848.3 12516.1 7502.85 12293.8 12810.8 6727.69 3770.95 19393.3 9754.82 3465.05 5480.49 13815.7 
0.007 0.005 0.003 0.002 0.009 0.006 0.003 0.002 0.006 0.005 0.002 0.001 0.008 0.006 0.003 0.002 0.007 0.005 0.002 0.001 
Rapeseed 4.983 1975.05 2.491 321.381 20.149 1130.68 2.491 231.694 53.261 181.867 81.829 122.075 1.336 161.936 47.175 244.150 4.521 84.705 67.717 144.497 
0.002 0.002 0.002 0.001 0.002 0.002 0.002 0.001 0.002 0.002 0.001 0.001 0.003 0.002 0.002 0.001 0.002 0.002 0.001 0.001 
Soybean 357.266 1702.93 54561.5 9562.33 271.683 924.841 38277.3 6863.08 66.284 130.556 10308.3 3440.14 34.270 100.483 8395.79 6224.67 5.558 55.134 3070.28 4379.86 
0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 
Other ann. OC 555.743 69573.2 434.506 16892.6 717.687 52054.0 694.679 12052.0 48.672 7279.53 138.051 4906.11 7.964 5468.94 146.015 10660.9 0.885 1660.15 62.831 4643.29 
0.002 0.002 0.001 0.001 0.003 0.003 0.002 0.001 0.002 0.002 0.001 0.001 0.003 0.003 0.002 0.001 0.002 0.002 0.001 0.001 
Other peren. OC 173.276 13778.6 5097.19 3930.72 212.507 8281.39 3054.01 2821.16 561.729 1439.68 863.025 1414.11 14.087 887.646 497.536 2558.73 47.683 451.549 714.193 1800.40 
0.003 0.002 0.001 0.001 0.003 0.003 0.001 0.001 0.003 0.002 0.001 0.001 0.003 0.002 0.001 0.001 0.003 0.002 0.001 0.001 
Sugar beets 8344.99 11763.8 4351.87 3355.96 5218.06 7122.49 2626.63 2426.37 1553.74 1404.26 841.794 1379.33 1437.33 754.824 423.088 2175.86 1094.46 388.767 614.892 1550.07 
0.053 0.039 0.020 0.014 0.070 0.051 0.026 0.016 0.053 0.038 0.019 0.012 0.064 0.047 0.026 0.017 0.053 0.038 0.020 0.012 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.049 0.034 0.000 0.000 0.064 0.045 0.000 0.000 0.049 0.035 0.000 0.000 0.056 0.041 0.000 0.000 0.049 0.035 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 119: Base areas and crop yields in Non-EU-Europe (East) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 42.357 1574.24 12.347 0.024 116.742 3847.90 34.472 193.194 253.805 3972.51 43.396 0.023 69.742 2881.92 67.333 0.074 0.698 527.699 14.742 0.244 
2.840 2.406 1.984 1.268 3.334 2.902 2.485 1.696 2.567 2.034 1.849 1.347 2.438 1.538 1.481 1.220 1.779 0.701 0.678 0.629 
Corn 26.751 614.892 3.446 0.437 124.824 1892.95 14.455 0.124 129.208 953.286 14.442 0.113 12.558 537.872 4.689 0.003 1.344 91.515 0.004 0.030 
6.137 4.605 3.978 2.247 7.637 5.578 4.877 2.889 5.444 3.639 3.243 2.120 4.292 2.616 2.424 1.851 3.363 1.457 1.407 1.288 
Rice 0.357 19.925 0.125 0.714 5.032 75.604 0.652 2.363 0.871 27.263 0.077 2.158 3.873 25.073 2.137 0.001 0.358 3.244 0.013 0.015 
5.883 4.816 4.529 3.875 7.249 5.819 5.551 4.913 5.438 4.059 3.895 3.536 4.538 3.068 2.994 2.843 3.677 1.915 1.888 1.846 
Wheat 106.027 2893.57 217.693 308.627 385.757 8813.81 716.495 1017.95 501.564 7962.71 676.209 937.003 269.846 7171.53 591.415 771.910 36.087 788.890 132.307 245.736 
3.877 2.965 2.211 1.305 4.654 3.513 2.701 1.703 3.283 2.245 1.852 1.256 2.713 1.520 1.393 1.086 2.027 0.796 0.760 0.675 
Other cereals 26.149 713.637 53.689 76.116 95.139 2173.74 176.708 251.055 123.700 1963.83 166.772 231.092 66.552 1768.71 145.860 190.375 8.900 194.563 32.631 60.606 
2.813 2.152 1.604 0.947 3.376 2.549 1.960 1.235 2.382 1.629 1.344 0.912 1.968 1.103 1.011 0.788 1.471 0.577 0.551 0.490 
Pulses 7.829 18.106 150.321 19.090 17.276 49.742 695.760 83.194 23.117 28.362 265.173 37.027 9.325 12.087 154.760 20.511 0.948 0.749 13.268 1.050 
0.000 1.599 1.558 1.482 0.000 1.972 1.920 1.829 0.000 1.463 1.432 1.375 0.000 1.118 1.103 1.073 0.000 0.662 0.665 0.663 
Starchy roots 65.003 2210.14 5.999 0.006 51.486 994.853 4.915 59.199 16.406 487.067 7.064 54.070 5.140 249.666 4.234 44.438 0.809 21.487 0.271 14.107 
15.447 14.300 13.302 7.489 17.365 16.046 15.273 9.644 12.430 10.816 10.357 7.670 10.113 8.016 7.834 6.975 7.799 4.527 4.407 4.223 
Tree nuts 0.207 6.054 0.280 0.178 0.458 10.745 0.775 0.589 0.613 9.707 0.775 0.538 0.247 7.540 0.684 0.442 0.025 0.888 0.172 0.140 
4.774 3.562 1.972 1.442 6.007 4.432 2.417 1.871 4.456 3.028 1.681 1.388 3.880 2.289 1.277 1.153 2.752 1.151 0.694 0.665 
Vegetables 71.135 154.301 7.140 4.541 133.029 275.435 19.861 15.106 123.136 253.083 20.200 14.034 94.358 191.549 17.380 11.238 12.970 22.394 4.328 3.541 
22.631 16.885 9.347 6.836 28.475 21.012 11.460 8.867 21.125 14.355 7.969 6.579 18.392 10.853 6.056 5.465 13.048 5.457 3.288 3.153 
Fruits 55.627 120.661 5.583 3.551 104.027 215.386 15.531 11.813 96.291 197.908 15.796 10.974 73.786 149.789 13.591 8.788 10.142 17.512 3.384 2.769 
7.630 5.693 3.151 2.305 9.600 7.084 3.863 2.989 7.122 4.840 2.687 2.218 6.201 3.659 2.042 1.842 4.399 1.840 1.108 1.063 
Rapeseed 24.814 1823.78 11.164 9.096 2.756 183.596 1.126 30.084 0.455 48.059 0.237 27.477 12.616 384.915 34.926 22.582 1.282 45.335 8.762 7.169 
1.440 1.259 1.110 0.814 1.644 1.481 1.364 1.070 1.263 1.017 0.963 0.817 1.130 0.689 0.682 0.638 0.811 0.236 0.234 0.221 
Soybean 14.147 252.781 421.383 7.440 19.053 448.639 410.405 0.007 17.940 405.287 348.451 22.474 3.029 314.823 223.900 18.470 2.162 37.080 253.843 5.863 
1.041 0.854 0.826 0.780 1.303 1.050 1.017 0.965 0.965 0.714 0.693 0.661 0.789 0.519 0.504 0.483 0.567 0.300 0.289 0.272 
Other ann. OC 81.662 1280.04 5.382 0.002 117.100 2884.58 53.557 0.090 186.641 3481.24 82.706 139.171 71.425 2226.65 87.023 114.378 4.695 49.948 3.324 0.018 
1.465 1.465 1.187 0.669 1.714 1.714 1.418 0.844 1.183 1.183 1.012 0.640 0.914 0.914 0.831 0.604 0.514 0.514 0.500 0.435 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 73.139 158.647 7.341 4.669 136.777 283.193 20.420 15.532 126.605 260.212 20.769 14.429 97.015 196.945 17.870 11.554 13.335 23.025 4.450 3.641 
43.752 32.644 18.070 13.216 55.051 40.622 22.155 17.143 40.841 27.753 15.407 12.719 35.558 20.982 11.707 10.565 25.225 10.551 6.357 6.096 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
41.096 31.412 0.000 0.000 52.330 39.049 0.000 0.000 39.893 27.114 0.000 0.000 36.701 21.360 0.000 0.000 26.552 11.368 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 120: Base areas and crop yields in Non-EU-Europe (North) 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 0.753 74.824 0.207 0.000 0.000 14.350 0.019 0.000 0.008 13.739 0.024 0.000 0.000 48.542 0.000 0.000 0.000 19.184 0.000 0.000 
6.836 6.036 4.068 2.829 7.447 6.570 4.574 3.553 6.618 5.999 3.792 2.263 1.560 1.360 0.996 0.692 0.161 0.160 0.155 0.150 
Corn 0.329 15.949 0.020 0.000 0.000 0.221 0.002 0.000 0.002 1.849 0.002 0.000 0.000 3.728 0.000 0.000 0.000 0.899 0.000 0.000 
8.366 7.596 6.276 3.948 5.979 5.450 4.801 3.376 8.745 7.828 6.014 3.117 5.762 5.319 5.080 4.428 4.650 4.466 4.343 4.038 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
1.252 1.167 0.000 0.000 0.800 0.744 0.000 0.000 1.410 1.290 0.000 0.000 0.661 0.618 0.000 0.000 0.450 0.435 0.000 0.000 
Wheat 2.014 87.669 0.209 0.000 0.000 10.141 0.020 0.000 0.042 31.789 0.024 0.000 0.001 41.233 0.000 0.000 0.000 0.011 0.000 0.000 
5.918 5.185 3.644 1.964 5.867 5.224 3.797 2.251 4.635 4.110 2.679 1.462 7.205 5.866 4.609 2.639 7.365 6.382 4.967 2.812 
Other cereals 1.130 49.184 0.117 0.000 0.000 5.689 0.011 0.000 0.024 17.834 0.013 0.000 0.001 23.133 0.000 0.000 0.000 0.006 0.000 0.000 
4.702 4.121 2.896 1.561 4.662 4.151 3.017 1.789 3.683 3.266 2.129 1.162 5.726 4.662 3.662 2.097 5.853 5.071 3.947 2.235 
Pulses 0.052 3.178 0.007 0.000 0.000 0.406 0.001 0.000 0.001 0.672 0.001 0.000 0.000 1.356 0.000 0.000 0.000 0.327 0.000 0.000 
0.000 4.507 0.000 0.000 0.000 2.652 0.000 0.000 0.000 5.009 0.000 0.000 0.000 1.445 0.000 0.000 0.000 0.834 0.000 0.000 
Starchy roots 0.249 20.801 0.031 0.000 0.000 1.128 0.003 0.000 0.001 1.571 0.004 0.000 0.000 1.805 0.000 0.000 0.000 0.044 0.000 0.000 
34.830 33.100 28.223 10.900 32.498 31.035 27.435 13.278 33.628 32.244 25.419 7.881 28.873 26.746 24.522 14.908 27.559 26.515 24.943 15.245 
Tree nuts 0.014 0.848 0.002 0.000 0.000 0.108 0.000 0.000 0.000 0.179 0.000 0.000 0.000 0.362 0.000 0.000 0.000 0.087 0.000 0.000 
2.362 1.975 3.079 1.810 1.915 1.598 2.710 1.708 2.476 2.070 2.957 1.641 1.534 1.236 2.338 1.623 1.298 1.086 2.179 1.500 
Vegetables 3.496 8.139 0.019 0.000 0.439 1.023 0.002 0.000 0.728 1.696 0.002 0.000 1.464 3.417 0.000 0.000 0.353 0.824 0.000 0.000 
31.843 26.630 41.508 24.397 25.818 21.544 36.534 23.022 33.378 27.902 39.857 22.115 20.680 16.667 31.512 21.879 17.498 14.636 29.370 20.214 
Fruits 4.370 10.173 0.023 0.000 0.549 1.278 0.002 0.000 0.910 2.120 0.003 0.000 1.830 4.271 0.000 0.000 0.441 1.030 0.000 0.000 
25.106 20.996 32.726 19.235 20.355 16.986 28.804 18.151 26.317 21.999 31.424 17.436 16.305 13.141 24.845 17.250 13.796 11.540 23.156 15.938 
Rapeseed 0.397 21.196 0.032 0.000 0.000 1.553 0.003 0.000 0.002 2.804 0.004 0.000 0.000 0.647 0.000 0.000 0.000 1.449 0.000 0.000 
2.994 2.672 1.895 1.360 3.037 2.735 1.980 1.553 2.727 2.569 1.719 1.052 3.891 2.836 2.346 1.816 3.843 3.043 2.344 1.858 
Soybean 0.022 0.529 0.367 0.000 0.000 0.063 0.034 0.000 0.000 0.044 0.042 0.000 0.000 0.249 0.000 0.000 0.000 0.060 0.000 0.000 
2.674 2.532 2.421 2.206 1.682 1.586 1.516 1.382 3.126 2.910 2.786 2.550 1.169 1.110 1.049 0.944 0.736 0.727 0.683 0.607 
Other ann. OC 0.034 2.119 0.005 0.000 0.000 0.271 0.000 0.000 0.000 0.448 0.001 0.000 0.000 0.904 0.000 0.000 0.000 0.218 0.000 0.000 
3.095 3.095 2.350 1.319 2.690 2.690 2.181 1.448 3.220 3.220 2.174 1.076 2.661 2.661 2.486 1.911 2.503 2.503 2.417 1.932 
Other peren. OC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 3.205 7.460 0.017 0.000 0.402 0.938 0.002 0.000 0.667 1.554 0.002 0.000 1.342 3.132 0.000 0.000 0.324 0.755 0.000 0.000 
103.658 86.688 135.123 79.421 84.045 70.132 118.930 74.943 108.658 90.829 129.747 71.993 67.320 54.256 102.582 71.223 56.962 47.646 95.609 65.804 
Sugar cane 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
14.851 13.636 0.000 0.000 9.396 8.597 0.000 0.000 18.098 16.096 0.000 0.000 5.506 5.186 0.000 0.000 3.269 3.260 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 121: Base areas and crop yields in Oceania 
Base area / yield 
[1000 ha] / [t ha-1] 
Soil class 1 Soil class 2 Soil class 3 Soil class 4 Soil class 5 
IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS IR HI LI SS 
Barley 51.243 23.533 6.095 17.517 1.976 35.114 49.218 16.325 9.581 144.056 62.931 0.000 1.607 338.249 260.742 0.000 0.458 1944.71 1610.83 0.000 
1.660 1.439 0.977 0.662 2.306 1.303 0.925 0.722 2.823 1.992 1.365 0.757 2.909 2.362 1.772 1.026 2.424 1.890 1.527 0.903 
Corn 0.959 8.827 7.009 0.929 0.002 6.510 7.285 0.760 2.211 2.619 16.053 0.000 0.480 0.881 12.348 0.000 0.025 0.028 18.033 0.000 
10.245 9.025 7.730 4.214 9.607 6.323 5.671 3.971 11.563 8.013 7.138 4.402 9.852 6.558 5.845 3.528 7.702 4.377 3.981 2.709 
Rice 0.349 0.250 0.203 0.851 0.321 0.331 0.459 0.651 0.018 1.262 0.015 0.000 18.211 2.880 2.032 0.000 10.843 10.992 0.012 0.000 
3.302 2.912 2.840 2.649 3.592 2.239 2.184 2.052 4.926 3.461 3.348 3.012 4.155 3.013 2.917 2.635 3.492 2.075 1.982 1.783 
Wheat 153.068 1.942 1.515 52.325 1.696 65.755 100.702 48.764 8.137 539.559 319.918 0.000 1.361 1227.84 789.998 0.000 0.309 5497.06 4853.70 0.000 
1.754 1.580 1.334 0.817 2.193 1.376 1.187 0.862 3.259 2.460 1.630 0.863 3.717 2.842 2.076 1.139 2.562 1.507 1.185 0.765 
Other cereals 23.245 60.866 78.607 1.991 21.334 79.171 32.902 1.585 2.863 181.127 174.736 0.000 16.892 464.721 460.168 0.000 21.176 330.122 170.402 0.000 
3.702 3.329 3.144 1.746 3.203 1.824 1.750 1.279 3.613 2.245 2.142 1.299 3.404 2.080 1.989 1.238 2.406 1.006 0.976 0.697 
Pulses 19.997 14.341 11.629 6.836 18.352 18.942 26.269 6.370 2.463 72.255 59.378 0.000 14.532 164.900 116.322 0.000 18.217 629.256 551.741 0.000 
2.478 2.470 1.769 1.768 2.073 1.585 1.169 1.168 3.322 2.787 2.786 2.786 2.668 2.252 2.250 2.249 1.129 0.554 0.554 0.553 
Starchy roots 2.057 4.624 2.258 0.703 1.888 17.169 5.534 1.334 0.253 45.567 13.855 0.000 1.495 27.074 18.882 0.000 1.874 22.971 20.933 0.000 
4.009 3.797 3.682 3.226 6.141 5.231 5.014 4.287 16.363 14.430 13.359 7.056 15.213 12.683 11.959 7.491 18.749 13.821 13.071 7.919 
Tree nuts 0.695 0.499 0.404 0.238 0.638 0.659 0.913 0.221 0.086 2.512 2.064 0.000 0.505 5.733 4.044 0.000 0.633 21.876 19.181 0.000 
4.797 4.009 3.797 3.415 4.829 2.874 2.722 2.527 5.061 3.130 2.878 2.410 5.190 3.372 3.134 2.697 4.932 2.567 2.552 2.128 
Vegetables 1.229 1.253 1.016 0.597 1.628 1.395 1.934 0.469 3.121 3.997 3.285 0.000 6.883 9.417 6.643 0.000 27.910 34.698 30.424 0.000 
29.829 24.928 23.606 21.234 30.024 17.867 16.925 15.712 31.470 19.462 17.897 14.987 32.272 20.967 19.489 16.767 30.664 15.961 15.871 13.230 
Fruits 3.725 3.800 3.081 1.811 4.934 4.228 5.863 1.422 9.461 12.118 9.958 0.000 20.867 28.550 20.140 0.000 84.612 105.193 92.235 0.000 
16.084 13.442 12.729 11.450 16.190 9.634 9.126 8.472 16.969 10.494 9.651 8.081 17.402 11.306 10.509 9.041 16.535 8.606 8.558 7.134 
Rapeseed 19.328 37.602 5.983 6.607 17.738 49.406 71.548 6.157 2.381 123.453 147.108 0.000 14.046 285.601 182.877 0.000 17.607 394.283 395.340 0.000 
0.966 0.773 0.677 0.521 1.493 0.593 0.486 0.391 2.085 1.375 0.988 0.565 2.247 1.560 1.260 0.783 1.921 0.873 0.753 0.500 
Soybean 0.272 5.052 2.705 0.093 0.249 1.866 1.350 0.087 0.033 1.819 1.512 0.000 0.197 3.265 1.730 0.000 0.247 1.088 3.413 0.000 
3.175 2.889 1.852 1.767 2.431 1.757 1.163 1.103 2.629 2.165 2.085 1.971 2.106 1.797 1.747 1.687 1.373 0.990 0.972 0.949 
Other ann. OC 38.864 7.204 7.469 1.189 94.535 1.929 4.133 1.108 4.282 1.365 6.917 0.000 37.821 8.647 1.279 0.000 88.653 1.627 0.075 0.000 
2.379 2.067 1.141 1.141 2.834 1.868 1.326 1.326 2.087 1.691 1.410 1.410 2.477 1.825 1.350 1.350 1.372 0.883 0.782 0.782 
Other peren. OC 3.881 2.783 2.257 1.327 3.562 3.676 5.098 1.236 0.478 14.024 11.525 0.000 2.820 32.005 22.576 0.000 3.536 122.130 107.085 0.000 
86.532 67.138 67.138 67.138 57.204 44.384 44.384 44.384 0.055 0.043 0.043 0.043 0.259 0.201 0.201 0.201 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar cane 138.016 28.006 43.310 3.025 40.820 21.060 53.543 2.274 2.482 17.996 75.888 0.000 0.348 41.070 12.964 0.000 0.049 156.721 14.513 0.000 
81.326 77.973 77.119 72.662 55.110 41.240 40.698 38.972 59.170 41.901 41.304 38.779 56.028 40.826 40.307 38.197 51.789 27.699 27.411 26.138 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: OC=’oil crops’, IR=’irrigated’, HI=’high input’, LI=’low input’, SS=’subsistence’ 




Table 122: Applied synthetic nitrogen fertilizer 
Country / Region Synthetic nitrogen fertilizer application: average for 
2007 – 2011 in [1000 t nutrients a-1] 
Country / Region Synthetic nitrogen fertilizer application: average 
for 2007 – 2011 in [1000 t nutrients a-1] 
Austria 83747.0 Slovakia 89128.2 
Belgium 188936.8 Slovenia 27132.2 
Bulgaria 266636.6 Spain 858896.6 
Croatia 166767.0 Sweden 166760.0 
Cyprus 6807.0 United Kingdom 992800.0 
Czech Republic 234420.4 Africa (East) 537439.2 
Denmark 192279.4 Africa (Middle) 44588.8 
Estonia 29239.2 Africa (North) 1761118.2 
Finland 198543.6 Africa (South) 436781.0 
France 2077854.0 Africa (West) 296507.0 
Germany 1670749.0 America (Central) 1590697.0 
Greece 153743.4 America (Caribbean) 111680.6 
Hungary 296997.0 America (North) 13331950.8 
Ireland 317669.2 America (South) 5946502.2 
Italy 602473.8 Asia (Central) 707830.0 
Latvia 54400.4 Asia (East) 40850815.8 
Lithuania 47361.8 Asia (South) 20974771.8 
Luxembourg 13649.2 Asia (South East) 6790615.2 
Malta 420.4 Asia (West) 2197104.2 
Netherlands 225346.8 Non-EU-Europe (Balkans) 364135.2 
Poland 1090220.0 Non-EU-Europe (East) 2462250.4 
Portugal 102800.4 Non-EU-Europe (North) 158387.2 
Romania 292103.6 Oceania 1210359.8 
Source: (FAO, 2015d) 
 




Table 123: Total emissions from crop residues in [1000 t CO2-eq. a
-1] 
Country / Region Crop Emissions from 
rice cultivation 
Emissions from 
crop residues left 
on fields 
Emissions from 
burnt crop residues 








Austria Barley  59.6  Czech Republic Wheat  327.1 26.0 
Corn  96.9 15.1 Other Cereals  19.8  
Wheat  117.7 9.4 Starchy Roots  8.2  
Other Cereals  19.4  Soybeans  1.2  
Starchy Roots  7.2  Denmark Barley  224.9  
Soybeans  5.9  Corn   0.3 
Belgium Barley  25.3  Wheat  371.6 22.4 
Corn  37.0 5.1 Other Cereals  30.2  
Wheat  128.9 6.4 Starchy Roots  14.6  
Other Cereals  1.7  Estonia Barley  24.9  
Pulses  0.0  Wheat  26.7 3.6 
Starchy Roots  29.8  Other Cereals  8.0  
Bulgaria Barley  53.9  Pulses  0.0  
Corn  72.1 24.2 Starchy Roots  2.2  
Rice 48.8 3.1 0.4 Finland Barley  132.3  
Wheat  300.1 35.9 Wheat  63.5 6.9 
Other Cereals  4.5  Other Cereals  72.0  
Pulses  0.2  Starchy Roots  7.5  
Starchy Roots  3.9  France Barley  731.8  
Soybeans  0.1  Corn  710.5 126.1 
Croatia Barley  16.0  Rice 219.8 7.7 0.9 
Corn  95.7 23.5 Wheat  2707.3 173.3 
Wheat  60.8 5.2 Other Cereals  50.9  
Other Cereals  4.4  Pulses  0.3  
Pulses  0.2  Starchy Roots  62.8  
Starchy Roots  3.1  Soybeans  8.0  
Soybeans  9.8  Germany Barley  739.9  
Cyprus Barley  3.3  Corn  213.6 36.7 
Wheat  1.2 0.2 Wheat  1738.2 100.2 
Other Cereals  0.1  Other Cereals  239.5  
Pulses  0.0  Starchy Roots  101.4  
Starchy Roots  1.3  Soybeans  0.1  
Czech Republic Barley  135.1  Greece Barley  24.0  
Corn  38.0 8.6 Corn  103.9 16.5 
 




Table 123: Total emissions from crop residues in [1000 t CO2-eq. a-1] (cont.) 
Country / Region Crop Emissions from 
rice cultivation 
Emissions from 
crop residues left 
on fields 
Emissions from 
burnt crop residues 








Greece Rice 321.7 13.6 1.3 Lithuania Wheat  133.8 14.6 
Wheat  137.1 19.7 Other Cereals  19.3  
Other Cereals  12.3  Pulses  0.2  
Pulses  1.0  Starchy Roots  9.3  
Starchy Roots  9.4  Luxembourg Barley  3.2  
Soybeans  0.4  Corn  0.1 0.0 
Hungary Barley  79.3  Wheat  6.2 0.4 
Corn  344.0 90.3 Other Cereals  0.7  
Rice 14.9 0.7 0.1 Pulses  0.0  
Wheat  331.2 33.7 Starchy Roots  0.2  
Other Cereals  16.5  Malta Barley  0.1  
Pulses  0.1  Wheat  1.0 0.1 
Starchy Roots  6.3  Pulses  0.0  
Soybeans  6.4  Starchy Roots  0.2  
Ireland Barley  85.4  Netherlands Barley  17.7  
Wheat  58.0 2.8 Corn  10.5 1.5 
Other Cereals  8.9  Wheat  91.7 4.7 
Pulses  0.5  Other Cereals  1.1  
Starchy Roots  3.8  Pulses  0.2  
Italy Barley  79.0  Starchy Roots  62.1  
Corn  428.5 76.6 Poland Barley  271.3  
Rice 2517.7 97.0 10.3 Corn  90.9 23.3 
Wheat  549.7 61.3 Wheat  699.4 71.5 
Other Cereals  35.8  Other Cereals  306.3  
Pulses  0.7  Pulses  1.8  
Starchy Roots  18.4  Starchy Roots  122.2  
Soybeans  34.1  Soybeans  0.0  
Latvia Barley  21.4  Portugal Barley  4.9  
Wheat  73.6 8.6 Corn  32.7 8.0 
Other Cereals  18.0  Rice 300.6 10.8 1.2 
Pulses  0.1  Wheat  10.0 2.0 
Starchy Roots  7.7  Other Cereals  7.6  
Lithuania Barley  62.2  Pulses  0.3  
Corn  2.0 0.6 Starchy Roots  7.0  
 




Table 123: Total emissions from crop residues in [1000 t CO2-eq. a-1] (cont.) 
Country / Region Crop Emissions from 
rice cultivation 
Emissions from 
crop residues left 
on fields 
Emissions from 
burnt crop residues 










Barley  84.6  Sweden Starchy Roots  8.5  
Corn  418.6 183.6 UK 
 
Barley  395.1  
Rice 66.4 3.8 0.5 Wheat  1089.3 60.2 
Wheat  444.3 64.2 Other Cereals  42.8  
Other Cereals  28.2  Starchy Roots  54.4  
Pulses  2.0  Africa (East) 
 
Barley  144.4  
Starchy Roots  55.2  Corn  1375.2 1113.2 
Soybeans  11.0  Rice 9107.9 639.4 121.7 
Slovakia Barley  45.3  Wheat  288.4 59.1 
Corn  50.2 12.9 Other Cereals  624.3  
Wheat  114.4 11.4 Pulses  290.6  
Other Cereals  6.1  Starchy Roots  170.3  
Pulses  0.0  Soybeans  56.1  
Starchy Roots  3.0  Sugar cane   23.7 
Soybeans  1.9  Africa (Middle) 
 
Barley  0.1  
Slovenia Barley  5.4  Corn  278.6 312.1 
Corn  15.2 3.1 Rice 680.0 108.8 29.8 
Wheat  11.1 1.0 Wheat  1.8 0.5 
Other Cereals  0.5  Other Cereals  225.5  
Pulses  0.0  Pulses  74.2  
Starchy Roots  1.2  Starchy Roots  27.9  
Soybeans  0.0  Soybeans  5.3  
Spain Barley  694.4  Sugar cane   12.1 
Corn  171.4 27.6 Africa (North) 
 
Barley  381.8  
Rice 1188.6 51.2 4.8 Corn  353.5 91.2 
Wheat  474.9 60.1 Rice 3672.7 348.6 27.1 
Other Cereals  20.8  Wheat_  1324.3 213.9 
Pulses  0.7  Other Cereals  677.7  
Starchy Roots  25.0  Pulses  4.3  
Soybeans  0.1  Starchy Roots  98.4  
Sweden Barley  105.0  Soybeans  2.4  
Wheat  164.6  Sugar cane   11.0 
Other Cereals  54.6  Africa (South) Barley  17.0  
Pulses  0.1  Corn  571.0 224.2 
 




Table 123: Total emissions from crop residues in [1000 t CO2-eq. a-1] (cont.) 
Country / Region Crop Emissions from 
rice cultivation 
Emissions from 
crop residues left 
on fields 
Emissions from 
burnt crop residues 








Africa (South) Rice 6.5 0.3 0.1 America (North) Wheat  6589.9 917.3 
Wheat  148.8 20.6 Other Cereals  908.6  
Other Cereals  27.0  Pulses  74.6  
Pulses  4.7  Starchy Roots  216.6  
Starchy Roots  21.8  Soybeans  6722.8  
Soybeans  42.2  Sugar cane   18.0 
Sugar cane   17.9 America (South) 
 
Barley  245.8  
Africa (West) 
 
Barley  0.1  Corn  4369.6 1583.6 
Corn  866.0 688.3 Rice 14250.0 1685.1 218.0 
Rice 10572.8 1102.2 235.1 Wheat  1771.5 257.1 
Wheat  9.9 2.1 Other Cereals  446.9  
Other Cereals  2243.6  Pulses  322.6  
Pulses  25.9  Starchy Roots  203.3  
Starchy Roots  41.5  Soybeans  9238.6  
Soybeans  69.0  Sugar cane   499.6 
Sugar cane   8.0 Asia (Central) 
 




Barley  48.2  Corn  63.8 18.6 
Corn  1342.1 674.0 Rice 920.4 54.6 8.6 
Rice 251.4 93.7 14.0 Wheat  2195.7 509.1 
Wheat  282.5 23.1 Other Cereals  25.6  
Other Cereals  416.5  Pulses  4.0  
Pulses  136.8  Starchy Roots  88.9  
Starchy Roots  23.9  Soybeans  9.4  
Soybeans  18.6  Asia (East) 
 
Barley  203.7  
Sugar cane   62.4 Corn  8464.3 2497.1 
America 
(Caribbean) 
Corn  44.1 43.9 Rice 123187.7 13648.8 1418.9 
Rice 2181.2 112.8 17.7 Wheat  8623.9 769.3 
Other Cereals  13.4  Other Cereals  308.3  
Pulses  17.5  Pulses  119.8  
Starchy Roots  3.3  Starchy Roots  1150.0  
Sugar cane   29.5 Soybeans  1441.2  
America (North) Barley  1021.8  Sugar cane   87.6 
Corn  15583.3 2697.2 Asia (South) Barley  389.2  
Rice 8958.5 579.1 52.6 Corn  1568.5 861.8 
 




Table 123: Total emissions from crop residues in [1000 t CO2-eq. a-1] (cont.) 
Country / Region Crop Emissions from 
rice cultivation 
Emissions from 
crop residues left 
on fields 
Emissions from 
burnt crop residues 








Asia (South) Rice 136811.3 16811.4 2623.1 Non-EU-Europe 
(East) 
 
Barley  2201.3  
Wheat  9691.7 1476.2 Corn  980.7 346.8 
Other Cereals  1686.6  Rice 1206.8 70.9 8.8 
Pulses  554.2  Wheat  6136.6 1002.4 
Starchy Roots  660.1  Other Cereals  436.6  
Soybeans  1278.2  Pulses  10.0  




Barley  4.4  Soybeans  247.2  
Corn  1825.8 757.2 Non-EU-Europe 
(North) 
 
Barley  50.2  
Rice 192387.1 14541.1 2070.8 Corn  7.7 1.3 
Wheat  14.5 3.2 Wheat  66.5 5.4 
Other Cereals  39.5  Other Cereals  20.7  
Pulses  276.1  Starchy Roots  8.3  
Starchy Roots  33.9  Soybeans  0.2  
Soybeans  166.2  Oceania Barley  656.0  
Sugar cane   119.6 Corn  27.0 6.6 
Asia (West) 
 
Barley  776.8  Rice 184.7 15.0 1.3 
Corn  264.7 77.5 Wheat  1819.5 420.5 
Rice 1027.0 67.4 7.5 Other Cereals  250.2  
Wheat  2308.6 383.2 Pulses  3.8  
Other Cereals  116.0  Starchy Roots  16.4  
Pulses  11.9  Soybeans  4.1  
Starchy Roots  108.7  Sugar cane   22.2 
Soybeans  4.5   




Barley  36.4  
Corn  363.0 118.7 
Rice 19.8 1.3 0.1 
Wheat  208.1 23.3 
Other Cereals  12.6  
Pulses  4.8  
Starchy Roots  29.9  
Soybeans  32.3  
Source: (FAO, 2015h) 




Table 124: GHGE from cultivation on organic soils and pastures 
Country / Region GHGE from cultivation on organic soils 
[1000 t CO2-eq. a
-1] 
GHGE from cultivation on organic pastures 
[1000 t CO2-eq. a
-1] 
Austria 26.5 20.2 
Belgium 32.8 10.1 
Bulgaria 160.8 0.0 
Croatia 0.0 0.0 
Cyprus 0.0 0.0 
Czech Republic 40.4 0.0 
Denmark 361.4 21.7 
Estonia 1220.5 275.8 
Finland 1194.5 406.0 
France 775.9 157.9 
Germany 2532.1 2208.1 
Greece 158.8 0.2 
Hungary 893.2 5.7 
Ireland 99.7 1302.5 
Italy 96.2 3.1 
Latvia 1101.7 135.5 
Lithuania 1348.8 127.5 
Luxembourg 0.8 0.1 
Malta 0.0 0.0 
Netherlands 742.7 630.3 
Poland 3160.3 1515.9 
Portugal 45.4 1.4 
Romania 122.9 0.0 
Slovakia 9.2 0.0 
Slovenia 7.3 0.0 
Spain 43.6 0.6 
Sweden 881.7 124.4 








Table 124: GHGE from cultivation on organic soils and pastures (cont.) 
Country / Region GHGE from cultivation on organic soils 
[1000 t CO2-eq. a
-1] 
GHGE from cultivation on organic pastures 
[1000 t CO2-eq. a
-1] 
Africa (East) 4580.7 - 
Africa (Middle) 292.5 - 
Africa (North) 79.8 - 
Africa (South) 26.4 - 
Africa (West) 277.9 - 
America (Central) 199.4 - 
America (Caribbean) 96.7 - 
America (North) 11642.2 - 
America (South) 1356.0 - 
Asia (Central) 0.0 - 
Asia (East) 2694.7 - 
Asia (South) 5103.5 - 
Asia (South-East) 37277.9 - 
Asia (West) 0.1 - 
Non-EU-Europe (Balkans) 48.1 - 
Non-EU-Europe (East) 14194.5 - 
Non-EU-Europe (North) 505.2 - 
Oceania 5154.7 - 
Source: (FAO, 2015h) 
  




Table 125: Specific net nitrogen demands for crops in crop groups (cf. Equation 20) 
Crop Nitrogen demand [t nutrients t-1 crop] Crop Nitrogen demand [t nutrients t-1 crop] 
Fruits Chilies 0.0023 
Apples 0.0011 Cucumbers 0.0015 
Apricots 0.0016 Eggplants 0.0020 
Avocados 0.0135 Garlic 0.0045 
Bananas 0.0016 Leeks 0.0025 
Berries 0.0020 Lettuce 0.0025 
Blueberries 0.0020 Melons 0.0015 
Cherries 0.0020 Onions dry 0.0018 
Cherries sour 0.0020 Onions green 0.0020 
Currants 0.0020 Peas -0.0050 
Cranberries 0.0020 Pumpkins 0.0025 
Fruit citrus 0.0014 Spinach 0.0038 
Fruit stone 0.0016 Stringbeans -0.0005 
Gooseberries 0.0020 Tomatoes 0.0016 
Grapefruit 0.0014 Watermelons 0.0015 
Grapes 0.0016 Other perennial oil crops 
Kiwi 0.0014 Coconuts 0.007 
Lemons 0.0014 Olives 0.029 
Mangoes 0.0030 Palm kernels 0.170 
Oranges 0.0014 Crops (consistent for all countries/regions) 
Peaches 0.0016 Barley 0.0172 
Pears 0.0010 Corn 0.0145 
Plantains 0.0016 Rice 0.0172 
Pineapples 0.0016 Wheat 0.0211 
Plums 0.0016 Other cereals 0.0162 
Quinces 0.0010 Rapeseed 0.0333 
Raspberries 0.0020 Soybeans -0.0090 
Strawberries 0.0020 Other annual crops 0.0291 
Tangerines 0.0014 Pulses -0.0065 
Vegetables Starchy Roots 0.0078 
Asparagus 0.0026 Tree nuts 0.0035 
Cabbages 0.0036 Sugar beets 0.0018 
Carrots 0.0015 Sugar cane 0.0016 
Cauliflowers 0.0037 Corn silage 0.0038 
Based on: (LfULG, 2012); (Rosenstock et al., 2013); (Weier, 1993); (Vossen); (Haifa, 2015); (Viator et al., 2013); (Dirou, 2004); (Zekri et al., 2015); (Magen, 2005)  




Table 126: Specific gross nitrogen demand 
Country / region 
N-demand in 


































































































































































Austria 0.0231 0.0195 0.0231 0.0284 0.0218 -0.0087 0.0105 0.0048 0.0028 0.0018 0.0448 -0.0121 0.0391 0.0390 0.0024 0.0022 0.0051 0.0022 
Belgium 0.0412 0.0347 0.0412 0.0505 0.0388 -0.0156 0.0187 0.0085 0.0047 0.0027 0.0797 -0.0215 0.0696 0.0694 0.0043 0.0038 0.0091 0.0038 
Bulgaria 0.0325 0.0274 0.0325 0.0399 0.0306 -0.0123 0.0147 0.0067 0.0036 0.0030 0.0629 -0.0170 0.0550 0.0548 0.0034 0.0030 0.0072 0.0030 
Croatia 0.0567 0.0478 0.0567 0.0696 0.0534 -0.0214 0.0257 0.0117 0.0067 0.0048 0.1098 -0.0297 0.0959 0.0956 0.0059 0.0053 0.0125 0.0053 
Cyprus 0.1241 0.1047 0.1241 0.1523 0.1169 -0.0469 0.0563 0.0256 0.0000 0.0000 0.2404 -0.0650 0.2100 0.2093 0.0130 0.0115 0.0274 0.0115 
Czech Republic 0.0224 0.0189 0.0224 0.0275 0.0211 -0.0085 0.0102 0.0046 0.0028 0.0018 0.0434 -0.0117 0.0379 0.0378 0.0023 0.0021 0.0050 0.0021 
Denmark 0.0256 0.0216 0.0256 0.0315 0.0242 -0.0097 0.0116 0.0053 0.0023 0.0021 0.0496 -0.0134 0.0434 0.0432 0.0027 0.0024 0.0057 0.0024 
Estonia 0.0268 0.0226 0.0268 0.0329 0.0253 -0.0101 0.0122 0.0055 0.0035 0.0024 0.0519 -0.0140 0.0454 0.0452 0.0028 0.0025 0.0059 0.0025 
Finland 0.0456 0.0385 0.0456 0.0560 0.0430 -0.0172 0.0207 0.0094 0.0046 0.0047 0.0884 -0.0239 0.0772 0.0769 0.0048 0.0042 0.0101 0.0042 
France 0.0268 0.0226 0.0268 0.0328 0.0252 -0.0101 0.0121 0.0055 0.0019 0.0023 0.0518 -0.0140 0.0453 0.0451 0.0028 0.0025 0.0059 0.0025 
Germany 0.0260 0.0219 0.0260 0.0319 0.0245 -0.0098 0.0118 0.0054 0.0037 0.0022 0.0503 -0.0136 0.0440 0.0438 0.0027 0.0024 0.0057 0.0024 
Greece 0.0329 0.0277 0.0329 0.0403 0.0310 -0.0124 0.0149 0.0068 0.0036 0.0028 0.0637 -0.0172 0.0556 0.0554 0.0034 0.0031 0.0073 0.0031 
Hungary 0.0224 0.0189 0.0224 0.0274 0.0211 -0.0085 0.0101 0.0046 0.0018 0.0019 0.0433 -0.0117 0.0378 0.0377 0.0023 0.0021 0.0049 0.0021 
Ireland 0.0290 0.0244 0.0290 0.0355 0.0273 -0.0110 0.0131 0.0060 0.0042 0.0019 0.0561 -0.0152 0.0490 0.0489 0.0030 0.0027 0.0064 0.0027 
Italy 0.0340 0.0287 0.0340 0.0418 0.0321 -0.0129 0.0154 0.0070 0.0036 0.0029 0.0659 -0.0178 0.0576 0.0574 0.0036 0.0032 0.0075 0.0032 
Latvia 0.0243 0.0205 0.0243 0.0298 0.0229 -0.0092 0.0110 0.0050 0.0035 0.0018 0.0470 -0.0127 0.0411 0.0410 0.0025 0.0023 0.0054 0.0023 
Lithuania 0.0158 0.0133 0.0158 0.0194 0.0149 -0.0060 0.0072 0.0033 0.0024 0.0012 0.0306 -0.0083 0.0268 0.0267 0.0017 0.0015 0.0035 0.0015 
Luxembourg 0.0479 0.0404 0.0479 0.0588 0.0451 -0.0181 0.0217 0.0099 0.0054 0.0042 0.0928 -0.0251 0.0811 0.0808 0.0050 0.0045 0.0106 0.0045 
Malta 0.0679 0.0572 0.0679 0.0832 0.0639 -0.0256 0.0308 0.0140 0.0085 0.0062 0.1314 -0.0355 0.1148 0.1144 0.0071 0.0063 0.0150 0.0063 
Netherlands 0.0447 0.0377 0.0447 0.0548 0.0421 -0.0169 0.0203 0.0092 0.0049 0.0030 0.0865 -0.0234 0.0756 0.0753 0.0047 0.0042 0.0099 0.0042 
Poland 0.0304 0.0257 0.0304 0.0374 0.0287 -0.0115 0.0138 0.0063 0.0040 0.0024 0.0590 -0.0159 0.0515 0.0513 0.0032 0.0028 0.0067 0.0028 
Portugal 0.0827 0.0697 0.0827 0.1014 0.0779 -0.0312 0.0375 0.0170 0.0090 0.0075 0.1601 -0.0433 0.1399 0.1394 0.0087 0.0077 0.0183 0.0077 
Romania 0.0232 0.0195 0.0232 0.0284 0.0218 -0.0088 0.0105 0.0048 0.0030 0.0020 0.0448 -0.0121 0.0392 0.0390 0.0024 0.0022 0.0051 0.0022 
Slovakia 0.0225 0.0189 0.0225 0.0276 0.0212 -0.0085 0.0102 0.0046 0.0029 0.0019 0.0435 -0.0118 0.0380 0.0379 0.0024 0.0021 0.0050 0.0021 
Slovenia 0.0451 0.0380 0.0451 0.0553 0.0424 -0.0170 0.0204 0.0093 0.0072 0.0036 0.0872 -0.0236 0.0762 0.0760 0.0047 0.0042 0.0100 0.0042 
Spain 0.0351 0.0296 0.0351 0.0430 0.0330 -0.0133 0.0159 0.0072 0.0038 0.0032 0.0679 -0.0184 0.0593 0.0591 0.0037 0.0033 0.0077 0.0033 
Sweden 0.0263 0.0222 0.0263 0.0323 0.0248 -0.0099 0.0119 0.0054 0.0014 0.0023 0.0510 -0.0138 0.0445 0.0444 0.0028 0.0024 0.0058 0.0024 
UK 0.0287 0.0242 0.0287 0.0352 0.0270 -0.0108 0.0130 0.0059 0.0017 0.0024 0.0555 -0.0150 0.0485 0.0484 0.0030 0.0027 0.0063 0.0027 
Africa (East) 0.0129 0.0109 0.0129 0.0158 0.0121 -0.0049 0.0058 0.0027 0.0017 0.0014 0.0249 -0.0067 0.0218 0.0073 0.0013 0.0012 0.0028 0.0012 
Africa (Middle) 0.0079 0.0066 0.0079 0.0097 0.0074 -0.0030 0.0036 0.0016 0.0011 0.0008 0.0152 -0.0041 0.0133 0.0621 0.0008 0.0007 0.0017 0.0007 
Africa (North) 0.0323 0.0272 0.0323 0.0396 0.0304 -0.0122 0.0146 0.0066 0.0032 0.0030 0.0624 -0.0169 0.0546 0.0544 0.0034 0.0030 0.0071 0.0030 
Africa (South) 0.0284 0.0240 0.0284 0.0349 0.0268 -0.0107 0.0129 0.0059 0.0031 0.0026 0.0550 -0.0149 0.0481 0.0000 0.0030 0.0026 0.0063 0.0026 
Africa (West) 0.0048 0.0041 0.0048 0.0059 0.0045 -0.0018 0.0022 0.0010 0.0005 0.0005 0.0093 -0.0025 0.0082 0.0311 0.0005 0.0004 0.0011 0.0004 
America (Central) 0.0407 0.0343 0.0407 0.0500 0.0384 -0.0154 0.0185 0.0084 0.0044 0.0053 0.0789 -0.0213 0.0689 0.0647 0.0043 0.0038 0.0090 0.0038 




Table 126: Specific gross nitrogen demand (cont.) 
Country / region  
N-demand in 


































































































































































America (North) 0.0371 0.0313 0.0371 0.0455 0.0350 -0.0140 0.0168 0.0076 0.0045 0.0052 0.0719 -0.0194 0.0628 0.0204 0.0039 0.0035 0.0082 0.0035 
America (South) 0.0369 0.0311 0.0369 0.0453 0.0347 -0.0139 0.0167 0.0076 0.0037 0.0033 0.0714 -0.0193 0.0624 0.0622 0.0039 0.0034 0.0081 0.0034 
Asia (Central) 0.0440 0.0371 0.0440 0.0540 0.0415 -0.0166 0.0200 0.0091 0.0044 0.0042 0.0852 -0.0230 0.0745 0.0722 0.0046 0.0041 0.0097 0.0041 
Asia (East) 0.0254 0.0214 0.0254 0.0312 0.0239 -0.0096 0.0115 0.0052 0.0027 0.0021 0.0492 -0.0133 0.0430 0.0428 0.0027 0.0024 0.0056 0.0024 
Asia (South) 0.0703 0.0592 0.0703 0.0862 0.0662 -0.0266 0.0319 0.0145 0.0083 0.0057 0.1361 -0.0368 0.1189 0.1242 0.0074 0.0065 0.0155 0.0065 
Asia (South East) 0.0513 0.0432 0.0513 0.0629 0.0483 -0.0194 0.0232 0.0105 0.0057 0.0055 0.0992 -0.0268 0.0867 0.0211 0.0054 0.0048 0.0113 0.0048 
Asia (West) 0.0252 0.0212 0.0252 0.0309 0.0237 -0.0095 0.0114 0.0052 0.0034 0.0028 0.0487 -0.0132 0.0426 0.0599 0.0026 0.0023 0.0056 0.0023 
Non-EU-Europe 
(Balkans) 
0.0368 0.0310 0.0368 0.0451 0.0346 -0.0139 0.0167 0.0076 0.0038 0.0033 0.0712 -0.0192 0.0622 0.0620 0.0038 0.0034 0.0081 0.0034 
Non-EU-Europe (East) 0.0410 0.0346 0.0410 0.0503 0.0386 -0.0155 0.0186 0.0084 0.0049 0.0036 0.0794 -0.0214 0.0693 0.0691 0.0043 0.0038 0.0091 0.0038 
Non-EU-Europe (North) 0.0179 0.0151 0.0179 0.0220 0.0169 -0.0068 0.0081 0.0037 0.0023 0.0015 0.0347 -0.0094 0.0303 0.0302 0.0019 0.0017 0.0040 0.0017 
Oceania 0.0887 0.0748 0.0887 0.1089 0.0836 -0.0335 0.0402 0.0183 0.0114 0.0067 0.1718 -0.0464 0.1501 0.1496 0.0093 0.0083 0.0196 0.0083 
Note: Calculated from specific net nitrogen demand and data on crop production from (FAO, 2015i) according to Equation 23 
 
 




Table 127: Plant oil extraction rates 
Country / Region Rapeseed to oil 
[t oil t-1 crop] 
Soybean to oil 
[t oil t-1 crop] 
Other annual oil crops to oil 
[t oil t-1 crop] 
Other perennial oil crops to oil 
[t oil t-1 crop] 
Austria 0.394 0.180 0.489 - 
Belgium 0.415 0.182 0.462 0.154 
Bulgaria 0.386 0.182 0.388 - 
Croatia 0.387 0.179 0.467 0.215 
Cyprus - - - 0.244 
Czech Republic 0.390 0.171 0.466 - 
Denmark 0.379 0.167 0.648 - 
Estonia 0.388 - - - 
Finland 0.400 0.184 0.358 - 
France 0.429 0.189 0.504 0.243 
Germany 0.403 0.191 0.454 0.147 
Greece 0.418 0.180 0.247 0.182 
Hungary 0.385 0.182 0.424 - 
Ireland 0.303 0.250 - - 
Italy 0.410 0.179 0.360 0.185 
Latvia 0.399 0.176 0.556 - 
Lithuania 0.381 - 0.467 - 
Luxembourg 0.400 - 0.250 - 
Malta - - - - 
Netherlands 0.421 0.192 0.461 - 
Poland 0.399 0.170 0.577 - 
Portugal 0.351 0.170 0.375 0.193 
Romania 0.382 0.200 0.379 - 
Slovakia 0.395 0.181 0.430 - 
Slovenia 0.400 - - - 
Spain 0.381 0.176 0.417 0.232 
Sweden 0.399 0.154 0.415 - 
United Kingdom 0.425 0.182 0.450 - 
Africa (East) 0.318 0.173 0.303 0.116 
Africa (Middle) - 0.211 0.348 0.419 
Africa (North) 0.342 0.168 0.334 0.181 
Africa (South) 0.380 0.160 0.385 0.200 
 




Table 127: Plant oil extraction rates (cont.) 
Country / Region Rapeseed to oil 
[t oil t-1 crop] 
Soybean to oil 
[t oil t-1 crop] 
Other annual oil crops to oil 
[t oil t-1 crop] 
Other perennial oil crops to oil 
[t oil t-1 crop] 
Africa (West) - 0.202 0.398 0.400 
America (Central) 0.401 0.153 0.311 0.186 
America (Caribbean) - 0.232 0.737 0.145 
America (North) 0.426 0.189 0.304 0.227 
America (South) 0.423 0.193 0.345 0.357 
Asia (Central) 0.422 0.180 0.219 - 
Asia (East) 0.422 0.180 0.243 0.322 
Asia (South) 0.351 0.179 0.290 0.120 
Asia (South East) 0.246 0.181 0.458 0.244 
Asia (West) 0.389 0.179 0.300 0.218 
Non-EU-Europe (Balkans) 0.352 0.184 0.405 0.106 
Non-EU-Europe (East) 0.404 0.175 0.459 - 
Non-EU-Europe (North) 0.376 0.181 0.720 - 
Oceania 0.399 0.173 0.221 0.121 
Source: (FAO, 2014a) 
  




Table 128: Output of livestock products 
Country Livestock product 
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 
 
Bovine meat 0.086 0.268 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.159 
Pork meat 0.000 0.000 0.857 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.095 0.267 0.000 
Eggs 0.000 0.000 0.000 1.176 0.000 0.000 
Milk 3.857 0.000 0.000 0.000 0.000 0.634 
Belgium 
 
Bovine meat 0.091 0.219 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.308 
Pork meat 0.000 0.000 0.706 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.113 0.305 0.000 
Eggs 0.000 0.000 0.000 1.288 0.000 0.000 
Milk 3.473 0.000 0.000 0.000 0.000 1.573 
Bulgaria 
 
Bovine meat 0.039 0.119 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.098 
Pork meat 0.000 0.000 0.373 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.087 0.238 0.000 
Eggs 0.000 0.000 0.000 0.907 0.000 0.000 
Milk 2.744 0.000 0.000 0.000 0.000 0.852 
Croatia 
 
Bovine meat 0.065 0.369 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.043 
Pork meat 0.000 0.000 0.411 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.056 0.165 0.000 
Eggs 0.000 0.000 0.000 0.630 0.000 0.000 
Milk 2.741 0.000 0.000 0.000 0.000 0.331 
Cyprus 
 
Bovine meat 0.101 0.635 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.081 
Pork meat 0.000 0.000 0.549 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.107 0.287 0.000 
Eggs 0.000 0.000 0.000 1.186 0.000 0.000 
Milk 3.756 0.000 0.000 0.000 0.000 0.602 
 
 




Table 128: Output of livestock products (cont.) 
Country Livestock product 
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Czech Republic 
 
Bovine meat 0.042 0.150 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.094 
Pork meat 0.000 0.000 0.639 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.051 0.140 0.000 
Eggs 0.000 0.000 0.000 1.069 0.000 0.000 
Milk 4.366 0.000 0.000 0.000 0.000 0.510 
Denmark 
 
Bovine meat 0.089 0.219 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.213 
Pork meat 0.000 0.000 0.621 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.073 0.198 0.000 
Eggs 0.000 0.000 0.000 1.567 0.000 0.000 
Milk 5.148 0.000 0.000 0.000 0.000 0.000 
Estonia 
 
Bovine meat 0.056 0.207 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.138 
Pork meat 0.000 0.000 0.530 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.096 0.259 0.000 
Eggs 0.000 0.000 0.000 1.259 0.000 0.000 
Milk 4.426 0.000 0.000 0.000 0.000 0.081 
Finland 
 
Bovine meat 0.067 0.327 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.101 
Pork meat 0.000 0.000 0.621 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.094 0.260 0.000 
Eggs 0.000 0.000 0.000 1.317 0.000 0.000 
Milk 4.971 0.000 0.000 0.000 0.000 0.000 
France 
 
Bovine meat 0.064 0.146 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.118 
Pork meat 0.000 0.000 0.585 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.084 0.254 0.000 
Eggs 0.000 0.000 0.000 1.234 0.000 0.000 
Milk 3.784 0.000 0.000 0.000 0.000 1.021 
 
  




Table 128: Output of livestock products (cont.) 
Country Livestock product  
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Germany Bovine meat 0.069 0.343 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.201 
Pork meat 0.000 0.000 0.804 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.088 0.254 0.000 
Eggs 0.000 0.000 0.000 1.383 0.000 0.000 
Milk 4.178 0.000 0.000 0.000 0.000 0.151 
Greece 
 
Bovine meat 0.080 0.208 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.095 
Pork meat 0.000 0.000 0.381 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.098 0.266 0.000 
Eggs 0.000 0.000 0.000 0.607 0.000 0.000 
Milk 2.875 0.000 0.000 0.000 0.000 0.924 
Hungary 
 
Bovine meat 0.039 0.120 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.008 
Pork meat 0.000 0.000 0.539 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.113 0.336 0.000 
Eggs 0.000 0.000 0.000 0.834 0.000 0.000 
Milk 4.568 0.000 0.000 0.000 0.000 0.052 
Ireland 
 
Bovine meat 0.070 0.162 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.170 
Pork meat 0.000 0.000 0.575 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.061 0.178 0.000 
Eggs 0.000 0.000 0.000 0.788 0.000 0.000 
Milk 3.388 0.000 0.000 0.000 0.000 0.000 
Italy 
 
Bovine meat 0.116 0.561 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.062 
Pork meat 0.000 0.000 0.663 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.087 0.285 0.000 
Eggs 0.000 0.000 0.000 0.846 0.000 0.000 
Milk 3.586 0.000 0.000 0.000 0.000 0.596 
 
 




Table 128: Output of livestock products (cont.) 
Country Livestock product  
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Latvia 
 
Bovine meat 0.052 0.188 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.103 
Pork meat 0.000 0.000 0.391 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.061 0.200 0.000 
Eggs 0.000 0.000 0.000 1.330 0.000 0.000 
Milk 3.374 0.000 0.000 0.000 0.000 0.471 
Lithuania 
 
Bovine meat 0.051 0.311 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.132 
Pork meat 0.000 0.000 0.328 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.091 0.250 0.000 
Eggs 0.000 0.000 0.000 0.938 0.000 0.000 
Milk 3.543 0.000 0.000 0.000 0.000 0.612 
Luxembourg 
 
Bovine meat 0.033 0.108 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.000 
Pork meat 0.000 0.000 0.403 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 1.295 0.000 0.000 
Eggs 0.000 0.000 0.000 1.110 0.000 0.000 
Milk 3.706 0.000 0.000 0.000 0.000 1.210 
Malta 
 
Bovine meat 0.052 0.309 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.000 
Pork meat 0.000 0.000 0.483 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.091 0.252 0.000 
Eggs 0.000 0.000 0.000 1.087 0.000 0.000 
Milk 3.951 0.000 0.000 0.000 0.000 1.572 
Netherlands 
 
Bovine meat 0.120 0.336 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.081 
Pork meat 0.000 0.000 0.523 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.084 0.228 0.000 
Eggs 0.000 0.000 0.000 1.191 0.000 0.000 
Milk 4.551 0.000 0.000 0.000 0.000 0.954 
 
 




Table 128: Output of livestock products (cont.) 
Country Livestock product  
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Poland 
 
Bovine meat 0.050 0.346 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.029 
Pork meat 0.000 0.000 0.552 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.087 0.248 0.000 
Eggs 0.000 0.000 0.000 0.848 0.000 0.000 
Milk 3.457 0.000 0.000 0.000 0.000 0.508 
Portugal 
 
Bovine meat 0.060 0.112 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.074 
Pork meat 0.000 0.000 0.811 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.054 0.166 0.000 
Eggs 0.000 0.000 0.000 1.457 0.000 0.000 
Milk 4.956 0.000 0.000 0.000 0.000 0.388 
Romania 
 
Bovine meat 0.061 0.290 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.064 
Pork meat 0.000 0.000 0.282 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.098 0.274 0.000 
Eggs 0.000 0.000 0.000 0.498 0.000 0.000 
Milk 2.822 0.000 0.000 0.000 0.000 0.690 
Slovakia 
 
Bovine meat 0.024 0.094 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.058 
Pork meat 0.000 0.000 0.887 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.075 0.203 0.000 
Eggs 0.000 0.000 0.000 0.929 0.000 0.000 
Milk 5.362 0.000 0.000 0.000 0.000 1.520 
Slovenia 
 
Bovine meat 0.068 0.224 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.048 
Pork meat 0.000 0.000 0.262 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.109 0.299 0.000 
Eggs 0.000 0.000 0.000 1.036 0.000 0.000 
Milk 2.403 0.000 0.000 0.000 0.000 0.033 
 
  




Table 128: Output of livestock products (cont.) 
Country Livestock product  
in [kg LSU-1 a-1] 
Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Spain 
 
Bovine meat 0.108 0.166 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.069 
Pork meat 0.000 0.000 0.541 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.106 0.286 0.000 
Eggs 0.000 0.000 0.000 1.166 0.000 0.000 
Milk 4.896 0.000 0.000 0.000 0.000 0.452 
Sweden 
 
Bovine meat 0.068 0.219 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.090 
Pork meat 0.000 0.000 0.683 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.076 0.206 0.000 
Eggs 0.000 0.000 0.000 1.322 0.000 0.000 
Milk 4.925 0.000 0.000 0.000 0.000 0.000 
United Kingdom Bovine meat 0.066 0.175 0.000 0.000 0.000 0.000 
Mutton/goat meat 0.000 0.000 0.000 0.000 0.000 0.142 
Pork meat 0.000 0.000 0.675 0.000 0.000 0.000 
Poultry meat 0.000 0.000 0.000 0.087 0.241 0.000 
Eggs 0.000 0.000 0.000 0.980 0.000 0.000 
Milk 4.469 0.000 0.000 0.000 0.000 0.000 
 
 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.474 3.364 2.619 2.411 2.371 2.364 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.593 1.580 1.581 
Barley 0.153 0.000 0.000 0.000 0.000 0.000 0.462 0.484 0.422 0.383 0.354 0.323 0.117 0.114 0.112 0.169 0.068 0.040 
Corn 0.156 0.000 0.000 1.439 0.554 0.300 0.254 0.267 0.222 0.413 0.410 0.370 0.010 0.000 0.007 0.186 0.112 0.074 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.399 0.419 0.365 0.405 0.397 0.358 0.068 0.054 0.064 0.183 0.103 0.067 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.635 0.659 0.596 0.403 0.376 0.344 0.216 0.224 0.211 0.180 0.081 0.052 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.000 0.000 0.303 0.227 0.255 0.004 0.063 0.000 0.134 0.016 0.016 
Starchy roots 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.001 0.000 0.002 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.047 0.049 0.022 0.301 0.316 0.274 0.007 0.007 0.006 0.143 0.093 0.048 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.124 0.117 0.084 0.000 0.007 0.000 0.041 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.038 0.027 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.910 0.000 0.000 1.390 0.000 0.150 0.628 0.000 0.140 0.945 0.000 0.038 0.203 0.000 0.051 1.002 0.000 
Soybean cake 0.000 0.000 1.122 0.000 0.000 1.269 0.372 0.000 0.698 0.223 0.000 0.863 0.141 0.000 0.216 0.104 0.000 0.922 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.000 0.000 0.159 0.000 0.000 0.006 0.000 0.000 0.060 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.000 0.000 0.009 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.027 0.000 0.000 0.130 0.000 0.000 0.030 0.000 0.000 0.047 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.003 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.152 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 
Corn silage 0.572 0.277 0.000 0.397 0.317 0.298 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.262 0.246 0.245 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 2.948 3.362 3.031 1.841 2.369 2.390 2.343 1.951 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.580 1.587 1.574 1.347 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.206 0.415 0.265 0.423 0.597 0.343 0.310 0.364 0.000 0.081 0.110 0.113 0.049 0.098 0.038 0.000 
Corn 0.000 0.000 0.000 0.000 0.484 0.860 0.203 0.000 0.000 0.211 0.130 0.218 0.015 0.376 0.365 0.396 0.000 0.000 0.004 0.006 0.089 0.121 0.097 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.288 0.355 0.260 0.365 0.600 0.368 0.351 0.388 0.000 0.029 0.062 0.064 0.081 0.119 0.085 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.022 0.588 0.444 0.597 0.668 0.363 0.332 0.384 0.234 0.184 0.210 0.212 0.062 0.110 0.052 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.113 0.000 0.000 0.000 0.070 0.267 0.247 0.290 0.093 0.084 0.000 0.001 0.000 0.079 0.030 0.111 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.038 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.270 0.008 0.000 0.048 0.000 0.270 0.277 0.294 0.000 0.007 0.001 0.004 0.000 0.109 0.093 0.158 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.240 0.089 0.080 0.109 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.281 0.000 0.010 0.000 0.019 0.000 0.013 0.000 0.016 0.000 0.000 0.000 0.003 0.109 0.020 0.000 0.047 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.016 0.000 0.011 0.000 0.014 0.000 0.000 0.000 0.003 0.000 0.015 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.010 0.000 0.007 0.000 0.011 0.000 0.000 0.000 0.002 0.000 0.007 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.095 0.000 0.132 0.000 0.093 0.015 0.123 0.000 0.000 0.030 0.033 0.000 0.000 0.000 0.056 
Soybean cake 0.000 0.000 0.000 0.395 0.000 0.000 0.000 0.165 0.000 0.329 0.228 0.381 0.000 0.187 0.168 0.215 0.000 0.097 0.135 0.139 0.000 0.071 0.003 0.114 
Oth. ann. oil crops cake 1.264 0.000 0.000 0.000 1.356 0.000 0.000 0.000 0.366 0.000 0.000 0.004 0.953 0.116 0.055 0.144 0.213 0.000 0.000 0.002 0.949 0.002 0.000 0.066 
Oth. peren. oil crops cake 0.000 0.909 0.000 0.000 0.000 0.900 0.000 0.000 0.000 0.428 0.000 0.000 0.000 0.457 0.000 0.000 0.000 0.097 0.000 0.000 0.000 0.648 0.000 0.000 
DDGS 0.000 0.000 1.299 0.000 0.000 0.000 1.878 0.000 0.000 0.000 1.326 0.011 0.000 0.087 0.942 0.114 0.000 0.031 0.098 0.026 0.000 0.000 1.191 0.052 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 1.491 0.000 0.000 0.000 1.598 0.151 0.000 0.000 0.117 0.033 0.000 0.000 0.089 0.169 0.000 0.000 0.019 0.000 0.000 0.000 1.300 
Corn silage 0.000 0.272 0.000 0.000 0.312 0.350 0.272 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.245 0.253 0.239 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 1.955 1.872 1.656 1.809 1.783 1.708 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.785 0.777 0.784 
Barley 0.009 0.000 0.000 0.141 0.000 0.000 0.325 0.314 0.279 0.228 0.201 0.183 0.032 0.028 0.028 0.000 0.000 0.000 
Corn 0.003 0.000 0.000 0.468 0.024 0.000 0.234 0.237 0.197 0.246 0.243 0.218 0.004 0.000 0.001 0.000 0.014 0.000 
Rice 0.002 0.000 0.000 0.002 0.000 0.000 0.012 0.000 0.000 0.212 0.196 0.176 0.001 0.018 0.000 0.000 0.003 0.000 
Wheat 0.053 0.000 0.000 0.174 0.000 0.000 0.497 0.497 0.458 0.259 0.251 0.227 0.171 0.157 0.169 0.000 0.009 0.000 
Other cereals 0.003 0.000 0.000 0.019 0.000 0.000 0.163 0.153 0.118 0.216 0.191 0.173 0.003 0.009 0.000 0.000 0.000 0.000 
Pulses 0.003 0.000 0.000 0.000 0.000 0.000 0.025 0.000 0.000 0.202 0.162 0.169 0.002 0.035 0.000 0.000 0.001 0.000 
Starchy roots 0.031 0.000 0.000 0.063 0.035 0.000 0.077 0.076 0.074 0.021 0.019 0.018 0.055 0.049 0.055 0.000 0.000 0.000 
Vegetables 0.004 0.000 0.000 0.001 0.000 0.000 0.007 0.007 0.006 0.004 0.003 0.003 0.005 0.006 0.005 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.005 0.000 0.000 0.000 0.000 0.000 0.184 0.181 0.144 0.219 0.207 0.185 0.006 0.007 0.004 0.000 0.003 0.000 
Soybean 0.006 0.000 0.000 0.000 0.000 0.000 0.106 0.111 0.077 0.223 0.235 0.211 0.007 0.008 0.006 0.001 0.038 0.000 
Other annual oil crops 0.002 0.000 0.000 0.001 0.000 0.000 0.007 0.000 0.000 0.223 0.220 0.197 0.001 0.011 0.000 0.000 0.017 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.021 0.000 0.000 0.000 0.013 0.013 0.017 0.018 0.018 0.000 0.000 0.000 0.257 0.270 0.239 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.062 0.739 0.000 0.000 1.295 0.000 0.084 0.557 0.000 0.127 0.840 0.000 0.018 0.171 0.000 0.000 0.707 0.000 
Soybean cake 0.143 0.000 0.956 0.000 0.000 1.150 0.253 0.000 0.620 0.189 0.000 0.768 0.135 0.000 0.182 0.616 0.000 0.663 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.005 0.000 0.000 0.000 0.000 0.000 0.068 0.000 0.000 0.154 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
DDGS 0.012 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.118 0.000 0.000 0.016 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.040 0.000 0.000 0.045 0.015 0.000 0.084 0.082 0.080 0.018 0.013 0.013 0.070 0.074 0.070 0.000 0.000 0.000 
Corn silage 1.310 1.085 0.573 1.212 1.165 0.975 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.526 0.519 0.524 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 1.722 1.870 1.738 1.575 1.775 1.799 1.652 1.399 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.780 0.779 0.763 0.523 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.321 0.292 0.172 0.317 0.147 0.206 0.172 0.215 0.023 0.000 0.026 0.035 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.283 0.000 0.000 0.228 0.204 0.150 0.228 0.181 0.228 0.214 0.236 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.005 0.144 0.192 0.169 0.201 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.498 0.467 0.399 0.491 0.194 0.240 0.221 0.248 0.165 0.125 0.165 0.173 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.160 0.130 0.016 0.156 0.137 0.195 0.162 0.204 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.054 0.000 0.000 0.018 0.148 0.183 0.161 0.192 0.014 0.101 0.000 0.005 0.001 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.017 0.051 0.000 0.000 0.076 0.075 0.069 0.076 0.016 0.019 0.018 0.020 0.054 0.050 0.055 0.055 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.007 0.003 0.007 0.003 0.004 0.003 0.004 0.005 0.006 0.005 0.005 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.202 0.153 0.072 0.178 0.159 0.200 0.177 0.209 0.011 0.007 0.001 0.007 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.170 0.079 0.088 0.101 0.208 0.207 0.213 0.216 0.042 0.008 0.002 0.007 0.079 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.001 0.167 0.204 0.194 0.213 0.001 0.000 0.000 0.003 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.000 0.013 0.000 0.010 0.204 0.018 0.017 0.019 0.000 0.000 0.000 0.000 0.252 0.169 0.120 0.190 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.163 0.000 0.011 0.000 0.009 0.000 0.012 0.000 0.017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.008 0.000 0.009 0.000 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.068 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.074 0.000 0.101 0.024 0.112 0.000 0.000 0.011 0.020 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.158 0.000 0.000 0.000 0.141 0.000 0.222 0.150 0.247 0.000 0.169 0.149 0.179 0.000 0.082 0.129 0.138 0.000 0.488 0.308 0.575 
Oth. ann. oil crops cake 1.049 0.000 0.000 0.025 1.259 0.000 0.000 0.000 0.322 0.000 0.000 0.000 0.736 0.000 0.000 0.000 0.165 0.000 0.000 0.008 0.698 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.738 0.000 0.000 0.000 0.840 0.000 0.000 0.000 0.379 0.000 0.058 0.000 0.406 0.052 0.138 0.000 0.082 0.000 0.012 0.000 0.488 0.000 0.000 
DDGS 0.000 0.000 1.072 0.014 0.000 0.000 1.677 0.000 0.000 0.000 1.185 0.001 0.000 0.094 0.839 0.104 0.000 0.017 0.082 0.018 0.000 0.000 0.905 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 1.399 0.001 0.033 0.000 1.477 0.084 0.082 0.065 0.105 0.010 0.016 0.011 0.079 0.069 0.070 0.070 0.016 0.000 0.000 0.000 0.899 
Corn silage 0.726 1.082 0.763 0.259 1.144 1.193 0.864 0.489 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.515 0.516 0.490 0.061 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.938 0.934 0.927 0.818 0.804 0.804 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.601 0.594 0.596 
Barley 0.032 0.000 0.000 0.003 0.000 0.000 0.280 0.242 0.207 0.342 0.290 0.271 0.002 0.000 0.000 0.091 0.034 0.012 
Corn 0.279 0.222 0.091 0.750 0.582 0.530 0.481 0.454 0.416 0.474 0.443 0.415 0.079 0.071 0.046 0.375 0.334 0.301 
Rice 0.000 0.000 0.000 0.015 0.000 0.000 0.001 0.000 0.000 0.021 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Wheat 0.441 0.384 0.252 0.417 0.246 0.195 0.527 0.497 0.460 0.482 0.447 0.421 0.265 0.257 0.232 0.416 0.371 0.341 
Other cereals 0.001 0.000 0.000 0.003 0.000 0.000 0.120 0.083 0.047 0.262 0.211 0.192 0.001 0.000 0.000 0.007 0.000 0.000 
Pulses 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.070 0.031 0.007 0.000 0.000 0.000 0.002 0.000 0.000 
Starchy roots 0.001 0.000 0.000 0.015 0.004 0.001 0.004 0.002 0.000 0.014 0.012 0.010 0.000 0.000 0.000 0.002 0.000 0.000 
Vegetables 0.008 0.007 0.005 0.000 0.000 0.000 0.006 0.005 0.004 0.005 0.004 0.004 0.005 0.005 0.004 0.002 0.001 0.001 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.001 0.000 0.000 0.432 0.266 0.213 0.133 0.107 0.069 0.286 0.259 0.229 0.001 0.000 0.000 0.093 0.055 0.020 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.002 0.387 0.000 0.000 0.815 0.000 0.003 0.463 0.000 0.014 0.727 0.000 0.001 0.143 0.000 0.001 0.595 0.000 
Soybean cake 0.017 0.000 0.547 0.000 0.000 0.747 0.093 0.000 0.516 0.146 0.000 0.664 0.051 0.000 0.152 0.222 0.000 0.545 
Other annual oil crops cake 0.134 0.000 0.000 0.000 0.000 0.000 0.095 0.000 0.000 0.136 0.000 0.000 0.038 0.000 0.000 0.006 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.929 0.933 0.927 0.749 0.804 0.812 0.793 0.581 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.594 0.597 0.589 0.425 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.271 0.244 0.129 0.251 0.286 0.309 0.268 0.328 0.000 0.000 0.000 0.000 0.026 0.037 0.000 0.000 
Corn 0.133 0.200 0.144 0.000 0.568 0.646 0.507 0.000 0.475 0.447 0.385 0.454 0.434 0.444 0.421 0.461 0.067 0.067 0.067 0.075 0.325 0.324 0.276 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.294 0.362 0.304 0.000 0.232 0.312 0.166 0.000 0.520 0.493 0.420 0.502 0.439 0.451 0.425 0.470 0.253 0.253 0.253 0.261 0.363 0.365 0.312 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.111 0.083 0.000 0.091 0.207 0.229 0.189 0.248 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.024 0.038 0.009 0.059 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.003 0.008 0.000 0.000 0.003 0.002 0.000 0.002 0.011 0.012 0.010 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.006 0.007 0.006 0.000 0.000 0.000 0.000 0.000 0.005 0.005 0.002 0.005 0.004 0.005 0.004 0.005 0.005 0.005 0.005 0.005 0.001 0.002 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.243 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.168 
Other annual oil crops 0.000 0.000 0.000 0.000 0.252 0.328 0.195 0.000 0.127 0.100 0.046 0.112 0.249 0.256 0.237 0.275 0.000 0.000 0.000 0.000 0.046 0.044 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.074 0.000 0.000 0.000 0.292 0.000 0.005 0.000 0.015 0.000 0.006 0.000 0.011 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.161 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.093 0.000 0.003 0.000 0.012 0.000 0.005 0.000 0.010 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.006 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.001 0.000 0.008 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.018 0.000 0.000 0.000 0.297 0.000 0.058 0.000 0.097 0.000 0.115 0.087 0.141 0.000 0.040 0.040 0.048 0.000 0.171 0.117 0.244 
Oth. ann. oil crops cake 0.584 0.051 0.000 0.000 0.796 0.000 0.000 0.000 0.267 0.055 0.000 0.082 0.710 0.099 0.035 0.124 0.139 0.026 0.026 0.034 0.581 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.389 0.000 0.000 0.000 0.526 0.000 0.000 0.000 0.317 0.000 0.000 0.000 0.348 0.000 0.000 0.000 0.069 0.000 0.000 0.000 0.385 0.000 0.000 
DDGS 0.000 0.000 0.592 0.000 0.000 0.000 1.107 0.000 0.000 0.000 0.982 0.000 0.000 0.000 0.722 0.000 0.000 0.000 0.069 0.000 0.000 0.000 0.697 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.723 0.000 0.000 0.000 0.843 0.000 0.000 0.000 0.086 0.000 0.000 0.000 0.067 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.670 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.775 0.770 0.758 0.809 0.788 0.788 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.475 0.465 0.468 
Barley 0.001 0.000 0.000 0.509 0.262 0.199 0.154 0.053 0.000 0.716 0.580 0.522 0.001 0.000 0.000 0.235 0.171 0.148 
Corn 1.471 1.428 1.061 1.606 1.386 1.313 2.263 2.176 1.961 1.350 1.247 1.175 0.714 0.636 0.541 0.834 0.793 0.755 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.001 0.000 0.000 0.772 0.547 0.476 0.127 0.037 0.000 0.763 0.653 0.584 0.001 0.000 0.000 0.362 0.316 0.281 
Other cereals 0.000 0.000 0.000 0.403 0.158 0.095 0.001 0.000 0.000 0.567 0.434 0.375 0.000 0.000 0.000 0.124 0.061 0.038 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.073 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.020 0.005 0.001 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Vegetables 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.005 0.003 0.002 0.001 0.000 0.000 0.002 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.060 0.040 0.000 
Other annual oil crops 0.000 0.000 0.000 0.026 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.023 0.566 0.000 0.000 1.348 0.000 0.005 0.786 0.000 0.022 1.268 0.000 0.008 0.286 0.000 0.002 0.793 0.000 
Soybean cake 0.301 0.000 0.800 0.000 0.000 1.231 0.241 0.000 0.876 0.143 0.000 1.158 0.105 0.000 0.305 0.312 0.000 0.727 
Other annual oil crops cake 0.044 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.000 0.124 0.000 0.000 0.007 0.000 0.000 0.008 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.121 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
DDGS 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.003 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.070 0.066 0.047 0.002 0.000 0.000 0.101 0.093 0.082 0.057 0.043 0.042 0.036 0.031 0.026 0.012 0.004 0.005 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.758 0.767 0.757 0.542 0.788 0.799 0.771 0.459 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.465 0.470 0.459 0.280 
Barley 0.000 0.000 0.000 0.000 0.244 0.356 0.145 0.000 0.127 0.067 0.000 0.136 0.565 0.667 0.567 0.702 0.000 0.000 0.000 0.001 0.163 0.167 0.095 0.000 
Corn 1.182 1.286 1.192 0.000 1.366 1.458 1.309 0.000 2.240 2.178 1.628 2.246 1.226 1.304 1.236 1.338 0.621 0.673 0.672 0.715 0.784 0.772 0.725 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.527 0.624 0.462 0.000 0.102 0.041 0.000 0.110 0.633 0.716 0.642 0.750 0.000 0.000 0.000 0.001 0.307 0.299 0.247 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.140 0.250 0.044 0.000 0.000 0.000 0.000 0.000 0.418 0.518 0.421 0.553 0.000 0.000 0.000 0.001 0.054 0.057 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.000 0.061 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.004 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.001 0.003 0.005 0.002 0.005 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.249 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.002 0.000 0.066 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.257 0.000 0.000 0.000 0.571 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.274 
Oth. annual oil crops oil 0.000 0.000 0.000 0.051 0.000 0.000 0.000 0.272 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.079 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.075 
Soybean cake 0.000 0.149 0.020 0.331 0.000 0.000 0.000 0.587 0.000 0.155 0.000 0.225 0.000 0.096 0.020 0.132 0.000 0.065 0.063 0.105 0.000 0.248 0.195 0.344 
Oth. ann. oil crops cake 0.853 0.000 0.000 0.000 1.316 0.000 0.000 0.000 0.453 0.000 0.000 0.023 1.238 0.070 0.000 0.109 0.279 0.000 0.000 0.007 0.774 0.000 0.000 0.009 
Oth. peren. oil crops cake 0.000 0.565 0.000 0.000 0.000 0.874 0.000 0.000 0.000 0.538 0.000 0.000 0.000 0.610 0.000 0.104 0.000 0.136 0.000 0.002 0.000 0.509 0.000 0.000 
DDGS 0.000 0.000 0.865 0.000 0.000 0.000 1.821 0.000 0.000 0.000 1.675 0.000 0.000 0.000 1.256 0.000 0.000 0.000 0.136 0.002 0.000 0.000 0.927 0.166 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.051 0.059 0.051 0.954 0.000 0.000 0.000 1.259 0.099 0.095 0.047 0.146 0.043 0.053 0.042 0.117 0.030 0.034 0.034 0.026 0.004 0.007 0.000 0.861 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.033 0.616 0.195 0.029 0.022 0.022 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.179 0.009 
Barley 0.830 0.714 0.921 0.402 0.386 0.357 0.810 0.805 0.714 0.656 0.661 0.633 0.263 0.265 0.245 0.589 0.799 1.014 
Corn 0.000 0.000 0.000 0.466 0.474 0.434 0.686 0.696 0.591 0.722 0.756 0.712 0.070 0.077 0.052 0.486 0.048 0.079 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.403 0.406 0.366 0.000 0.007 0.000 0.305 0.332 0.261 0.000 0.006 0.000 0.000 0.172 0.051 
Other cereals 0.122 0.223 0.085 0.337 0.322 0.290 0.000 0.000 0.000 0.002 0.009 0.000 0.000 0.002 0.000 0.000 0.261 0.110 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.028 0.027 0.025 0.002 0.002 0.000 0.039 0.040 0.038 0.001 0.001 0.000 0.002 0.000 0.000 
Vegetables 0.002 0.020 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.013 0.133 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.426 0.000 0.000 0.701 0.000 0.000 0.503 0.000 0.000 0.771 0.000 0.000 0.150 0.000 0.000 0.625 0.000 
Soybean cake 0.511 0.000 0.530 0.174 0.000 0.640 0.318 0.000 0.560 0.288 0.000 0.704 0.120 0.000 0.160 0.464 0.000 0.542 
Other annual oil crops cake 0.170 0.000 0.000 0.154 0.000 0.000 0.058 0.000 0.000 0.199 0.000 0.000 0.004 0.000 0.000 0.211 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.254 0.000 0.000 0.011 0.000 0.000 0.249 0.000 0.000 0.001 0.000 0.000 0.039 0.000 0.000 
DDGS 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.485 0.067 0.025 0.000 0.024 0.027 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.275 0.017 0.021 0.000 
Barley 0.756 0.506 0.731 0.000 0.379 0.375 0.291 0.000 0.915 0.745 0.530 0.773 0.655 0.655 0.552 0.638 0.289 0.253 0.247 0.259 0.791 0.539 0.460 0.000 
Corn 0.000 0.000 0.000 0.000 0.460 0.441 0.397 0.000 0.000 0.622 0.459 0.652 0.741 0.721 0.639 0.706 0.023 0.056 0.053 0.067 0.000 0.417 0.377 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.394 0.377 0.325 0.000 0.216 0.000 0.000 0.000 0.319 0.304 0.217 0.287 0.025 0.000 0.000 0.000 0.142 0.000 0.000 0.000 
Other cereals 0.180 0.000 0.024 0.000 0.315 0.309 0.229 0.000 0.480 0.000 0.000 0.000 0.001 0.001 0.000 0.000 0.009 0.000 0.000 0.000 0.260 0.000 0.000 0.000 
Pulses 0.000 0.348 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.027 0.026 0.022 0.000 0.000 0.000 0.000 0.000 0.039 0.039 0.033 0.038 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.012 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.095 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.018 0.014 0.000 0.015 0.000 0.000 0.000 0.536 0.070 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.059 0.000 0.274 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.152 0.000 0.003 0.000 0.251 0.000 0.000 0.000 0.010 0.000 0.001 0.000 0.009 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.170 
Oth. annual oil crops oil 0.000 0.000 0.000 0.007 0.000 0.001 0.000 0.086 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.019 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.352 0.420 0.562 0.000 0.148 0.093 0.191 0.000 0.253 0.076 0.307 0.000 0.233 0.199 0.271 0.000 0.072 0.103 0.116 0.000 0.338 0.349 0.510 
Oth. ann. oil crops cake 0.622 0.000 0.057 0.187 0.685 0.123 0.000 0.000 0.298 0.000 0.000 0.031 0.752 0.139 0.068 0.178 0.148 0.000 0.000 0.000 0.629 0.040 0.055 0.000 
Oth. peren. oil crops cake 0.000 0.352 0.000 0.000 0.000 0.458 0.059 0.000 0.000 0.344 0.000 0.000 0.000 0.372 0.102 0.226 0.000 0.072 0.000 0.000 0.000 0.378 0.000 0.000 
DDGS 0.000 0.022 0.539 0.023 0.000 0.000 0.953 0.000 0.000 0.000 1.065 0.000 0.000 0.006 0.776 0.000 0.000 0.018 0.071 0.000 0.000 0.095 0.680 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.638 0.000 0.000 0.000 0.709 0.000 0.000 0.000 0.094 0.000 0.000 0.000 0.073 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.649 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.617 3.406 3.043 1.853 1.817 1.813 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.860 1.813 1.803 
Barley 0.320 0.000 0.000 1.248 0.640 0.477 0.028 0.040 0.000 0.487 0.542 0.448 0.000 0.004 0.000 1.818 0.746 0.452 
Corn 0.102 0.000 0.000 1.239 0.642 0.461 0.000 0.023 0.000 0.000 0.086 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.015 0.019 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 1.542 1.562 1.455 0.952 1.032 0.925 0.355 0.122 0.341 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.371 0.383 0.278 0.588 0.645 0.550 0.000 0.166 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.107 0.000 0.077 0.002 0.025 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.017 0.000 0.000 0.000 0.001 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.170 0.000 0.139 0.000 0.034 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.145 0.152 0.123 0.000 0.014 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.218 0.000 0.000 1.749 0.000 0.351 0.685 0.000 0.329 1.078 0.000 0.000 0.223 0.000 0.000 1.505 0.000 
Soybean cake 0.000 0.000 1.573 0.000 0.000 1.595 0.303 0.000 0.760 0.418 0.000 0.983 0.194 0.000 0.225 0.000 0.000 1.365 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.164 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.018 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.047 0.046 0.040 0.036 0.035 0.032 0.077 0.154 0.076 0.000 0.000 0.000 
Corn silage 2.041 1.465 0.627 1.045 0.983 0.971 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.050 0.952 0.929 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.155 3.403 3.181 2.883 1.816 1.835 1.790 1.354 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.810 1.834 1.797 1.405 
Barley 0.000 0.000 0.000 0.000 0.594 0.859 0.376 0.000 0.000 0.000 0.000 0.000 0.592 0.441 0.389 0.472 0.000 0.000 0.000 0.004 0.664 1.107 0.526 0.000 
Corn 0.000 0.000 0.000 0.000 0.592 0.840 0.425 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.457 1.298 1.511 0.812 0.908 0.880 0.939 0.000 0.285 0.326 0.357 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.664 0.285 0.073 0.337 0.938 0.543 0.492 0.573 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.293 0.000 0.000 0.000 0.000 0.112 0.030 0.093 0.016 0.011 0.000 0.004 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.455 0.000 0.000 0.000 0.000 0.158 0.090 0.156 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.061 0.000 0.000 0.000 0.075 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.386 0.000 0.000 0.000 0.000 0.110 0.084 0.132 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.532 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.384 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.118 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.260 0.000 0.317 0.000 0.189 0.162 0.310 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.092 0.000 0.000 0.000 0.468 0.000 0.219 0.054 0.284 0.000 0.318 0.343 0.404 0.000 0.100 0.166 0.196 0.000 0.000 0.000 0.356 
Oth. ann. oil crops cake 1.728 0.000 0.000 0.000 1.706 0.000 0.000 0.000 0.421 0.000 0.000 0.000 1.077 0.017 0.023 0.147 0.257 0.000 0.000 0.007 1.465 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.215 0.000 0.000 0.000 1.136 0.000 0.000 0.000 0.480 0.000 0.000 0.000 0.524 0.000 0.000 0.000 0.100 0.000 0.009 0.000 0.983 0.000 0.000 
DDGS 0.000 0.000 1.765 0.000 0.000 0.000 2.358 0.000 0.000 0.000 1.442 0.000 0.000 0.081 1.079 0.000 0.000 0.019 0.100 0.020 0.000 0.000 1.750 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 2.337 0.000 0.000 0.000 1.757 0.545 0.042 0.017 0.131 0.170 0.034 0.026 0.101 0.584 0.075 0.076 0.019 0.000 0.000 0.000 1.598 
Corn silage 0.876 1.459 0.938 0.530 0.979 1.009 0.945 0.163 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.946 0.990 0.927 0.243 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 1.576 1.573 1.459 0.904 0.889 0.889 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.533 0.523 0.522 
Barley 0.057 0.060 0.000 0.067 0.000 0.000 0.678 0.649 0.569 0.355 0.323 0.306 0.131 0.138 0.122 0.001 0.000 0.000 
Corn 0.000 0.025 0.000 0.383 0.273 0.197 0.000 0.000 0.000 0.335 0.331 0.306 0.000 0.006 0.000 0.020 0.000 0.000 
Rice 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.013 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Wheat 0.161 0.169 0.000 0.564 0.449 0.374 1.019 1.001 0.913 0.390 0.380 0.357 0.231 0.242 0.223 0.006 0.000 0.000 
Other cereals 0.003 0.019 0.000 0.074 0.000 0.000 0.184 0.156 0.075 0.347 0.318 0.300 0.011 0.012 0.002 0.001 0.000 0.000 
Pulses 0.000 0.012 0.000 0.066 0.000 0.000 0.000 0.000 0.000 0.253 0.239 0.217 0.000 0.006 0.000 0.005 0.000 0.000 
Starchy roots 0.001 0.001 0.000 0.015 0.007 0.003 0.001 0.000 0.000 0.024 0.022 0.021 0.002 0.002 0.001 0.001 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.005 0.005 0.000 0.295 0.173 0.102 0.021 0.001 0.000 0.326 0.311 0.289 0.022 0.023 0.014 0.003 0.000 0.000 
Soybean 0.000 0.013 0.000 0.057 0.000 0.000 0.000 0.000 0.000 0.081 0.085 0.071 0.000 0.002 0.000 0.647 0.552 0.432 
Other annual oil crops 0.000 0.012 0.000 0.042 0.000 0.000 0.000 0.000 0.000 0.221 0.221 0.196 0.000 0.000 0.000 0.104 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.254 0.863 0.000 0.000 1.141 0.000 0.042 0.615 0.000 0.121 0.973 0.000 0.023 0.190 0.000 0.000 0.680 0.000 
Soybean cake 0.397 0.000 1.171 0.128 0.000 1.044 0.311 0.000 0.682 0.184 0.000 0.890 0.146 0.000 0.202 0.133 0.000 0.626 
Other annual oil crops cake 0.159 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.153 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.211 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.012 0.000 0.000 0.000 0.000 0.077 0.000 0.000 
Sugar beet pulp 0.009 0.008 0.000 0.000 0.000 0.000 0.041 0.037 0.034 0.018 0.012 0.012 0.013 0.013 0.012 0.000 0.000 0.000 
Corn silage 1.556 1.554 1.274 0.893 0.873 0.870 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.527 0.511 0.506 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 1.533 1.556 1.550 1.136 0.889 0.897 0.873 0.612 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.522 0.529 0.517 0.312 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.646 0.614 0.400 0.651 0.319 0.333 0.289 0.340 0.118 0.119 0.121 0.130 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.253 0.300 0.178 0.000 0.000 0.000 0.000 0.000 0.324 0.316 0.299 0.322 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.009 0.000 0.017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.428 0.479 0.347 0.000 0.990 0.957 0.795 0.995 0.374 0.370 0.347 0.377 0.220 0.218 0.220 0.230 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.158 0.120 0.000 0.158 0.313 0.326 0.284 0.333 0.000 0.000 0.001 0.010 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.231 0.233 0.207 0.242 0.010 0.004 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.006 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.022 0.022 0.020 0.023 0.000 0.001 0.001 0.002 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.153 0.209 0.065 0.000 0.123 0.000 0.000 0.000 0.305 0.306 0.278 0.315 0.056 0.020 0.012 0.021 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.072 0.000 0.000 0.000 0.063 0.017 0.000 0.000 0.000 0.088 0.064 0.073 0.076 0.013 0.020 0.000 0.000 0.520 0.590 0.466 0.620 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.215 0.202 0.190 0.210 0.002 0.000 0.000 0.000 0.000 0.044 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.028 0.000 0.310 0.000 0.000 0.000 0.013 0.000 0.013 0.000 0.016 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.018 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.022 0.000 0.022 0.000 0.000 0.000 0.011 0.000 0.011 0.000 0.015 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.009 0.000 0.012 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.166 0.000 0.261 0.000 0.000 0.000 0.068 0.000 0.000 0.000 0.021 0.000 0.094 0.000 0.107 0.000 0.000 0.010 0.021 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.287 0.001 0.436 0.000 0.042 0.000 0.141 0.000 0.249 0.082 0.304 0.000 0.164 0.140 0.179 0.000 0.091 0.136 0.145 0.000 0.071 0.000 0.146 
Oth. ann. oil crops cake 1.285 0.000 0.000 0.000 1.114 0.000 0.000 0.152 0.354 0.000 0.000 0.000 0.950 0.129 0.050 0.141 0.184 0.000 0.000 0.004 0.665 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.861 0.000 0.000 0.000 0.721 0.000 0.000 0.000 0.419 0.000 0.000 0.000 0.468 0.086 0.193 0.000 0.091 0.000 0.000 0.000 0.439 0.000 0.000 
DDGS 0.000 0.000 1.313 0.060 0.000 0.000 1.544 0.206 0.000 0.000 1.290 0.000 0.000 0.038 0.975 0.050 0.000 0.032 0.090 0.000 0.000 0.000 0.799 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 1.606 0.000 0.000 0.000 1.266 0.040 0.037 0.014 0.114 0.012 0.017 0.010 0.092 0.012 0.013 0.012 0.018 0.000 0.000 0.000 0.814 
Corn silage 1.466 1.435 1.512 0.444 0.871 0.882 0.853 0.326 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.509 0.519 0.501 0.124 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 5.232 4.895 3.387 3.231 3.187 3.176 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.453 2.971 2.522 
Barley 0.782 0.000 0.000 1.752 0.871 0.509 0.000 0.017 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.756 0.000 0.000 
Corn 0.000 0.000 0.000 0.369 0.000 0.000 0.000 0.022 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 1.138 1.159 1.088 0.590 0.587 0.541 0.251 0.246 0.244 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.685 0.703 0.625 0.510 0.489 0.449 0.049 0.051 0.039 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.003 0.000 0.348 0.340 0.297 0.014 0.015 0.006 0.000 0.000 0.000 
Starchy roots 0.023 0.000 0.000 0.033 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.038 0.040 0.000 0.431 0.423 0.379 0.106 0.111 0.098 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.083 0.035 0.054 0.000 0.008 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.062 0.055 0.018 0.490 0.495 0.448 0.001 0.019 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.224 0.000 0.000 1.739 0.000 0.562 0.667 0.000 0.240 1.019 0.000 0.084 0.195 0.000 0.000 1.273 0.000 
Soybean cake 0.000 0.000 1.452 0.000 0.000 1.580 0.136 0.000 0.742 0.284 0.000 0.930 0.102 0.000 0.208 0.000 0.000 1.081 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.229 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.015 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.010 0.005 0.004 0.000 0.004 0.000 0.038 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.813 4.883 3.920 0.000 3.184 3.212 3.151 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.840 3.429 2.615 0.000 
Barley 0.000 0.000 0.000 0.000 0.770 1.317 0.352 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.104 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.800 1.083 0.912 0.000 0.596 0.550 0.513 0.000 0.195 0.219 0.241 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.395 0.630 0.405 0.000 0.498 0.468 0.412 0.000 0.006 0.020 0.039 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.301 0.000 0.000 0.000 0.274 0.331 0.268 0.000 0.000 0.015 0.004 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.604 0.006 0.000 0.000 0.432 0.405 0.349 0.000 0.243 0.105 0.096 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.018 0.000 0.000 0.000 0.087 0.042 0.000 0.000 0.061 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.506 0.456 0.425 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.438 0.113 0.000 0.000 0.147 0.076 0.000 0.000 0.026 0.073 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.042 0.000 0.000 0.000 0.215 0.205 0.000 0.000 0.067 0.092 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 1.634 0.000 0.000 0.000 1.695 0.000 0.000 0.000 0.382 0.000 0.000 0.000 0.996 0.135 0.090 0.000 0.190 0.000 0.000 0.000 1.217 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.221 0.000 0.000 0.000 1.133 0.000 0.000 0.000 0.479 0.000 0.000 0.000 0.497 0.000 0.000 0.000 0.093 0.000 0.000 0.000 0.884 0.000 0.000 
DDGS 0.000 0.000 1.680 0.000 0.000 0.000 2.336 0.000 0.000 0.030 1.431 0.000 0.000 0.014 1.021 0.000 0.000 0.016 0.096 0.000 0.000 0.000 1.408 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.007 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 4.305 4.275 3.574 1.874 1.843 1.839 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.293 0.294 0.285 
Barley 1.259 0.454 0.000 1.358 0.811 0.664 0.577 0.000 0.568 0.000 0.000 0.000 0.000 0.000 0.000 0.746 0.759 0.704 
Corn 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.002 0.000 0.000 0.000 0.019 0.032 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.082 0.000 0.000 1.397 0.855 0.696 0.000 0.000 0.003 0.000 0.000 0.002 0.000 0.000 0.000 0.746 0.759 0.721 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.989 0.452 0.982 1.756 1.075 1.756 0.358 0.422 0.311 0.000 0.013 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.289 0.001 0.146 0.021 0.147 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.011 0.008 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.003 0.043 0.003 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.182 0.000 0.015 1.504 0.000 0.602 0.692 0.000 0.113 1.060 0.000 0.090 0.192 0.000 0.816 0.808 0.000 
Soybean cake 0.000 0.000 1.532 0.000 0.000 1.371 0.216 0.000 0.669 0.764 0.000 0.864 0.097 0.000 0.207 0.000 0.000 0.736 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.090 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.038 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.018 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.334 0.000 0.103 1.334 0.103 0.078 0.026 0.075 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 4.024 4.275 4.136 2.925 1.842 1.859 1.819 1.417 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.288 0.293 0.274 0.066 
Barley 0.000 0.448 0.000 0.000 0.770 1.008 0.575 0.000 0.362 0.471 0.327 0.530 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.004 0.678 0.673 0.513 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.811 1.038 0.651 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.693 0.671 0.534 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.785 0.886 0.745 0.944 1.649 1.437 1.532 1.757 0.341 0.318 0.331 0.361 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.169 0.000 0.000 0.000 0.184 0.153 0.000 0.146 0.001 0.000 0.000 0.002 0.004 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.005 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.002 0.003 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.028 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.528 0.088 0.000 0.000 0.196 0.339 0.000 0.000 0.022 0.013 0.000 0.000 0.087 0.000 0.000 0.066 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.452 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.020 0.000 0.000 0.247 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.072 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.000 0.049 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.385 0.205 0.569 0.000 0.000 0.000 0.115 0.000 0.039 0.065 0.099 0.000 0.556 0.525 0.000 
Soybean cake 0.000 0.000 0.000 0.301 0.000 0.000 0.000 0.485 0.000 0.049 0.017 0.207 0.000 0.442 0.550 0.765 0.000 0.057 0.070 0.098 0.000 0.000 0.000 0.840 
Oth. ann. oil crops cake 1.724 0.000 0.000 0.000 1.467 0.000 0.000 0.000 0.331 0.000 0.000 0.000 0.911 0.000 0.000 0.002 0.189 0.000 0.000 0.007 0.767 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.181 0.000 0.000 0.000 0.976 0.000 0.000 0.000 0.434 0.000 0.000 0.000 0.442 0.000 0.002 0.000 0.096 0.000 0.009 0.000 0.556 0.000 0.000 
DDGS 0.000 0.000 1.773 0.000 0.000 0.000 2.030 0.000 0.000 0.167 1.294 0.000 0.000 0.040 0.929 0.040 0.000 0.041 0.096 0.008 0.000 0.026 0.994 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 2.151 0.000 0.000 0.000 1.617 0.000 0.000 0.000 0.120 0.095 0.090 0.087 0.088 0.076 0.076 0.076 0.018 0.000 0.000 0.000 0.846 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 2.917 2.837 2.563 2.749 2.712 2.618 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.709 2.510 2.398 
Barley 0.048 0.000 0.000 0.412 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Corn 0.000 0.000 0.000 0.780 0.089 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.053 0.092 0.036 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 1.151 0.615 1.152 0.557 0.502 0.542 0.422 0.000 0.416 0.000 0.000 0.000 
Other cereals 0.078 0.000 0.000 0.000 0.000 0.000 0.383 0.712 0.381 0.376 0.508 0.354 0.001 0.258 0.000 0.367 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.180 0.003 0.299 0.216 0.283 0.029 0.000 0.023 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.051 0.026 0.330 0.488 0.314 0.001 0.021 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.088 0.005 0.177 0.000 0.175 0.005 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.054 0.004 0.283 0.311 0.272 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.300 0.942 0.000 0.000 1.634 0.000 0.000 0.625 0.000 0.000 0.943 0.000 0.000 0.263 0.000 0.215 1.316 0.000 
Soybean cake 0.000 0.000 1.218 0.000 0.000 1.454 0.553 0.000 0.676 0.490 0.000 0.847 0.204 0.000 0.236 0.000 0.000 1.157 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.170 0.000 0.000 0.327 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.017 0.000 0.000 0.035 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.222 0.000 0.000 0.000 0.000 0.000 0.000 0.167 0.000 0.000 0.040 0.000 0.000 0.333 0.000 0.000 0.000 0.000 
Corn silage 1.147 0.932 0.279 1.081 1.013 0.775 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.065 0.562 0.302 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 2.648 2.819 2.667 2.269 2.709 2.732 2.547 2.215 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.477 2.653 2.418 2.200 
Barley 0.000 0.000 0.000 0.000 0.000 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.006 0.407 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.000 0.000 0.000 0.094 0.024 0.000 0.034 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.384 1.088 0.900 1.111 0.390 0.519 0.479 0.538 0.000 0.202 0.403 0.417 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.171 0.322 0.085 0.339 0.451 0.340 0.279 0.355 0.069 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.435 0.000 0.000 0.000 0.420 0.314 0.218 0.281 0.031 0.031 0.010 0.024 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.008 0.005 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.357 0.001 0.000 0.000 0.436 0.335 0.247 0.312 0.019 0.240 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.220 0.051 0.000 0.000 0.034 0.186 0.132 0.162 0.000 0.005 0.000 0.001 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.247 0.000 0.000 0.000 0.260 0.257 0.215 0.265 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.239 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.017 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.328 0.000 0.000 0.000 0.190 0.000 0.417 0.297 0.538 0.000 0.335 0.411 0.472 0.000 0.107 0.184 0.199 0.000 0.000 0.000 0.251 
Oth. ann. oil crops cake 1.338 0.000 0.000 0.000 1.595 0.000 0.000 0.000 0.349 0.000 0.000 0.137 0.920 0.116 0.193 0.303 0.270 0.000 0.000 0.000 1.271 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.939 0.000 0.000 0.000 1.059 0.000 0.000 0.000 0.417 0.000 0.000 0.000 0.451 0.000 0.000 0.000 0.107 0.000 0.000 0.000 0.893 0.000 0.000 
DDGS 0.000 0.000 1.366 0.000 0.000 0.000 2.122 0.000 0.000 0.086 1.282 0.000 0.000 0.128 0.932 0.000 0.000 0.018 0.105 0.011 0.000 0.000 1.496 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.052 0.000 1.731 0.000 0.000 0.000 1.854 0.125 0.000 0.000 0.114 0.060 0.000 0.000 0.086 0.503 0.000 0.000 0.020 0.000 0.000 0.000 1.670 
Corn silage 0.473 0.885 0.521 0.000 1.006 1.047 0.635 0.136 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.488 0.920 0.360 0.054 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.329 3.297 2.970 3.843 3.667 3.488 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.588 2.445 2.326 
Barley 0.659 0.000 0.000 0.051 0.000 0.000 0.201 0.211 0.162 0.204 0.214 0.214 0.004 0.000 0.000 0.801 0.000 0.000 
Corn 0.000 0.000 0.000 1.108 0.000 0.000 0.170 0.178 0.137 0.208 0.219 0.219 0.003 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.033 0.035 0.035 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.881 0.925 0.847 0.277 0.291 0.291 0.384 0.379 0.356 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.492 0.517 0.454 0.231 0.242 0.242 0.117 0.108 0.089 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.011 0.000 0.257 0.270 0.270 0.002 0.002 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.117 0.032 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.010 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.135 0.142 0.142 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.001 0.000 0.151 0.159 0.159 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.081 0.065 0.085 0.348 0.187 0.318 0.001 0.021 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.152 1.233 0.000 0.000 2.198 0.000 0.151 0.662 0.000 0.276 1.018 0.000 0.016 0.219 0.000 0.000 1.442 0.000 
Soybean cake 0.000 0.000 1.598 0.000 0.000 1.934 0.457 0.000 0.723 0.391 0.000 0.858 0.161 0.000 0.240 0.000 0.000 1.268 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.217 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.042 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.278 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.224 0.033 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.004 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.160 0.079 0.000 0.000 0.000 0.000 0.000 0.077 0.000 0.000 0.255 0.035 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 1.633 1.556 0.758 1.885 1.462 1.024 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.269 0.920 0.633 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.079 3.289 3.104 2.709 3.617 3.811 3.391 3.081 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.412 2.562 2.348 2.077 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.154 0.000 0.159 0.717 0.205 0.150 0.185 0.004 0.000 0.000 0.000 0.000 0.100 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.221 0.000 0.000 0.000 0.127 0.019 0.131 0.000 0.202 0.175 0.192 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.031 0.000 0.000 0.000 0.000 0.035 0.000 0.017 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.838 0.715 0.845 0.483 0.283 0.240 0.261 0.389 0.369 0.365 0.379 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.553 0.446 0.272 0.451 1.067 0.234 0.178 0.213 0.117 0.103 0.098 0.111 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.323 0.000 0.000 0.000 0.000 0.270 0.216 0.242 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.116 0.000 0.000 0.000 0.000 0.142 0.093 0.119 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.102 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.132 0.000 0.000 0.000 0.000 0.159 0.121 0.137 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.068 0.081 0.074 0.000 0.266 0.348 0.351 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.022 0.000 0.000 0.000 0.187 0.000 0.009 0.000 0.022 0.000 0.000 0.000 0.018 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.084 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.018 0.000 0.000 0.000 0.016 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.013 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.127 0.000 0.124 0.179 0.258 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.208 0.000 0.000 0.000 0.157 0.000 0.382 0.286 0.461 0.000 0.284 0.351 0.382 0.000 0.108 0.143 0.157 0.000 0.000 0.000 0.127 
Oth. ann. oil crops cake 1.754 0.000 0.000 0.000 2.123 0.000 0.000 0.000 0.454 0.000 0.000 0.000 1.056 0.062 0.137 0.201 0.220 0.000 0.000 0.000 1.393 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.230 0.000 0.000 0.000 1.461 0.000 0.000 0.000 0.445 0.000 0.000 0.000 0.469 0.000 0.000 0.000 0.108 0.000 0.000 0.000 0.968 0.000 0.000 
DDGS 0.000 0.000 1.792 0.000 0.000 0.000 2.821 0.000 0.000 0.000 1.373 0.000 0.000 0.292 0.938 0.261 0.000 0.023 0.107 0.000 0.000 0.000 1.639 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.097 0.000 2.312 0.000 0.000 0.000 2.639 1.407 0.000 0.000 0.121 0.196 0.000 0.000 0.089 0.000 0.000 0.000 0.021 0.000 0.000 0.000 1.768 
Corn silage 1.015 1.535 1.078 0.530 1.336 1.812 0.840 0.534 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.838 1.210 0.697 0.364 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.150 0.220 0.147 0.234 0.226 0.225 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.273 0.294 0.273 
Barley 0.181 0.209 0.191 0.378 0.384 0.311 0.328 0.377 0.301 0.430 0.462 0.393 0.036 0.042 0.024 0.032 0.036 0.033 
Corn 0.383 0.407 0.402 0.698 0.734 0.650 0.598 0.688 0.589 0.636 0.702 0.620 0.252 0.264 0.242 0.868 0.998 0.911 
Rice 0.001 0.043 0.007 0.002 0.000 0.000 0.001 0.000 0.000 0.039 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.004 
Wheat 0.230 0.264 0.241 0.459 0.489 0.407 0.374 0.430 0.361 0.477 0.536 0.457 0.055 0.063 0.045 0.088 0.101 0.092 
Other cereals 0.051 0.059 0.054 0.207 0.060 0.129 0.156 0.087 0.118 0.323 0.262 0.280 0.002 0.000 0.000 0.000 0.061 0.031 
Pulses 0.003 0.076 0.010 0.003 0.000 0.000 0.002 0.000 0.000 0.067 0.000 0.032 0.001 0.000 0.000 0.000 0.000 0.005 
Starchy roots 0.009 0.005 0.009 0.020 0.012 0.016 0.016 0.013 0.014 0.026 0.023 0.023 0.002 0.000 0.000 0.001 0.006 0.003 
Vegetables 0.003 0.003 0.003 0.003 0.002 0.001 0.003 0.004 0.002 0.004 0.004 0.003 0.003 0.003 0.003 0.005 0.005 0.005 
Fruits 0.001 0.001 0.001 0.001 0.000 0.000 0.001 0.000 0.000 0.003 0.001 0.002 0.001 0.000 0.000 0.000 0.001 0.001 
Rapeseed 0.002 0.019 0.007 0.002 0.000 0.000 0.001 0.000 0.000 0.010 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 
Soybean 0.001 0.009 0.009 0.001 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.001 0.033 0.011 0.001 0.000 0.000 0.001 0.000 0.000 0.030 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.002 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.020 0.348 0.000 0.003 0.822 0.000 0.005 0.538 0.000 0.017 0.861 0.000 0.003 0.163 0.000 0.001 0.665 0.000 
Soybean cake 0.176 0.000 0.476 0.050 0.000 0.753 0.019 0.000 0.599 0.083 0.000 0.786 0.079 0.000 0.173 0.253 0.000 0.604 
Other annual oil crops cake 0.135 0.000 0.000 0.062 0.000 0.000 0.089 0.000 0.000 0.132 0.000 0.000 0.012 0.000 0.000 0.045 0.000 0.000 
Other perennial oil crops cake 0.353 0.000 0.000 0.533 0.000 0.000 0.571 0.000 0.000 0.497 0.000 0.000 0.060 0.000 0.000 0.573 0.000 0.000 
DDGS 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.009 0.010 0.008 0.014 0.010 0.007 0.016 0.018 0.012 0.021 0.018 0.016 0.008 0.008 0.007 0.017 0.020 0.018 
Corn silage 0.013 0.034 0.012 0.021 0.003 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.024 0.029 0.028 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.146 0.150 0.142 0.016 0.225 0.234 0.212 0.042 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.268 0.274 0.258 0.101 
Barley 0.194 0.182 0.124 0.000 0.335 0.377 0.223 0.000 0.359 0.339 0.156 0.298 0.405 0.435 0.353 0.417 0.037 0.036 0.027 0.035 0.065 0.033 0.000 0.000 
Corn 0.410 0.384 0.342 0.000 0.678 0.697 0.590 0.000 0.636 0.607 0.494 0.571 0.634 0.640 0.586 0.625 0.258 0.251 0.243 0.250 0.925 0.874 0.740 0.000 
Rice 0.016 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.029 0.012 0.000 0.000 0.023 0.041 0.000 0.028 0.000 0.000 0.000 0.000 0.006 0.008 0.000 0.000 
Wheat 0.254 0.230 0.185 0.000 0.435 0.459 0.342 0.000 0.411 0.383 0.256 0.348 0.471 0.482 0.421 0.466 0.060 0.054 0.046 0.053 0.141 0.092 0.000 0.000 
Other cereals 0.065 0.052 0.000 0.000 0.166 0.207 0.056 0.000 0.187 0.164 0.000 0.127 0.300 0.328 0.248 0.310 0.003 0.001 0.000 0.000 0.036 0.009 0.000 0.000 
Pulses 0.020 0.004 0.000 0.000 0.000 0.003 0.000 0.000 0.032 0.012 0.000 0.000 0.054 0.071 0.008 0.058 0.000 0.001 0.000 0.000 0.014 0.008 0.000 0.000 
Starchy roots 0.010 0.009 0.005 0.000 0.018 0.020 0.012 0.000 0.019 0.017 0.007 0.015 0.025 0.026 0.022 0.025 0.002 0.002 0.001 0.002 0.003 0.001 0.000 0.000 
Vegetables 0.003 0.003 0.002 0.000 0.002 0.003 0.000 0.000 0.003 0.003 0.000 0.003 0.003 0.004 0.002 0.004 0.003 0.003 0.003 0.003 0.004 0.005 0.002 0.000 
Fruits 0.001 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.002 0.001 0.000 0.000 0.002 0.004 0.000 0.003 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.015 0.002 0.000 0.000 0.000 0.001 0.000 0.000 0.027 0.012 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 
Soybean 0.013 0.002 0.000 0.444 0.000 0.001 0.000 0.691 0.009 0.007 0.000 0.004 0.001 0.006 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.004 0.000 0.418 
Other annual oil crops 0.021 0.001 0.000 0.000 0.000 0.001 0.000 0.000 0.029 0.009 0.000 0.000 0.026 0.032 0.000 0.021 0.000 0.000 0.000 0.000 0.001 0.006 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.147 0.000 0.000 0.000 0.291 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.012 0.000 0.001 0.000 0.002 0.000 0.000 0.000 0.201 
Oth. annual oil crops oil 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.110 0.000 0.000 0.000 0.013 0.000 0.000 0.000 0.011 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.044 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.009 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.021 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.023 0.000 0.000 0.000 0.025 0.000 0.006 0.000 0.000 0.000 0.001 0.000 0.015 0.000 0.000 
Soybean cake 0.000 0.176 0.130 0.193 0.000 0.049 0.000 0.055 0.000 0.029 0.000 0.021 0.000 0.088 0.026 0.079 0.000 0.072 0.070 0.077 0.000 0.261 0.119 0.279 
Oth. ann. oil crops cake 0.508 0.136 0.058 0.000 0.805 0.061 0.000 0.000 0.311 0.104 0.000 0.078 0.840 0.139 0.021 0.122 0.159 0.005 0.002 0.010 0.644 0.057 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.344 0.264 0.000 0.000 0.538 0.280 0.000 0.000 0.375 0.263 0.539 0.000 0.417 0.365 0.482 0.000 0.077 0.050 0.058 0.000 0.430 0.370 0.000 
DDGS 0.000 0.001 0.540 0.000 0.000 0.000 1.143 0.000 0.000 0.016 1.177 0.000 0.000 0.007 0.885 0.000 0.000 0.000 0.080 0.000 0.000 0.013 0.806 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 
Sugar beet pulp 0.007 0.009 0.003 0.548 0.008 0.014 0.000 0.792 0.017 0.017 0.000 0.107 0.016 0.021 0.012 0.083 0.007 0.008 0.007 0.015 0.016 0.018 0.004 0.694 
Corn silage 0.011 0.013 0.004 0.000 0.011 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.022 0.026 0.004 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.508 0.504 0.499 0.393 0.376 0.378 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.246 0.237 0.240 
Barley 0.099 0.104 0.009 0.364 0.225 0.188 0.333 0.259 0.183 0.700 0.592 0.538 0.001 0.000 0.000 0.189 0.159 0.130 
Corn 0.517 0.543 0.439 0.783 0.678 0.627 1.300 1.243 1.160 1.020 0.946 0.875 0.675 0.648 0.553 0.413 0.409 0.363 
Rice 0.000 0.014 0.000 0.023 0.000 0.000 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Wheat 0.261 0.274 0.180 0.611 0.498 0.450 0.683 0.622 0.541 0.828 0.747 0.679 0.013 0.000 0.000 0.313 0.303 0.260 
Other cereals 0.081 0.085 0.000 0.375 0.238 0.200 0.287 0.214 0.137 0.691 0.585 0.530 0.001 0.000 0.000 0.190 0.162 0.132 
Pulses 0.000 0.013 0.000 0.021 0.000 0.000 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 
Starchy roots 0.000 0.002 0.000 0.009 0.001 0.000 0.000 0.000 0.000 0.013 0.007 0.003 0.000 0.000 0.000 0.002 0.001 0.000 
Vegetables 0.004 0.004 0.002 0.001 0.000 0.000 0.005 0.004 0.003 0.007 0.004 0.004 0.002 0.001 0.000 0.003 0.002 0.002 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.024 0.000 0.112 0.030 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.003 0.013 0.000 
Other annual oil crops 0.000 0.042 0.000 0.171 0.071 0.018 0.000 0.000 0.000 0.043 0.000 0.000 0.000 0.000 0.000 0.002 0.002 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.024 0.699 0.000 0.001 1.287 0.000 0.001 0.788 0.000 0.022 1.246 0.000 0.001 0.279 0.000 0.015 0.791 0.000 
Soybean cake 0.400 0.000 0.985 0.162 0.000 1.177 0.208 0.000 0.875 0.242 0.000 1.137 0.140 0.000 0.298 0.356 0.000 0.724 
Other annual oil crops cake 0.267 0.000 0.000 0.001 0.000 0.000 0.114 0.000 0.000 0.214 0.000 0.000 0.016 0.000 0.000 0.131 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.023 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.035 0.000 0.000 0.001 0.000 0.000 0.024 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.003 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Sugar beet pulp 0.012 0.011 0.005 0.002 0.000 0.000 0.028 0.021 0.017 0.036 0.024 0.023 0.004 0.000 0.000 0.006 0.000 0.001 
Corn silage 1.174 1.172 1.162 0.908 0.886 0.886 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.568 0.559 0.561 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.498 0.501 0.492 0.194 0.376 0.384 0.360 0.096 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.238 0.240 0.231 0.037 
Barley 0.045 0.007 0.000 0.000 0.213 0.261 0.131 0.000 0.316 0.265 0.054 0.290 0.578 0.641 0.552 0.683 0.000 0.000 0.000 0.000 0.152 0.122 0.067 0.000 
Corn 0.487 0.432 0.387 0.000 0.664 0.688 0.622 0.000 1.288 1.236 1.114 1.261 0.924 0.965 0.905 1.005 0.633 0.643 0.641 0.670 0.397 0.352 0.322 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.225 0.174 0.125 0.000 0.485 0.514 0.435 0.000 0.670 0.618 0.477 0.645 0.727 0.772 0.706 0.813 0.000 0.000 0.000 0.008 0.292 0.250 0.215 0.000 
Other cereals 0.029 0.000 0.000 0.000 0.226 0.272 0.147 0.000 0.271 0.219 0.015 0.245 0.572 0.632 0.545 0.674 0.000 0.000 0.000 0.000 0.155 0.124 0.070 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.010 0.005 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.002 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.005 0.004 0.000 0.004 0.004 0.006 0.004 0.006 0.001 0.002 0.002 0.002 0.002 0.002 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.438 0.025 0.027 0.022 0.124 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.384 
Other annual oil crops 0.000 0.000 0.000 0.000 0.057 0.078 0.022 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.014 0.000 0.150 0.000 0.030 0.000 0.460 0.000 0.000 0.000 0.019 0.000 0.004 0.000 0.014 0.000 0.000 0.000 0.002 0.000 0.013 0.000 0.209 
Oth. annual oil crops oil 0.000 0.009 0.000 0.000 0.000 0.025 0.000 0.162 0.000 0.000 0.000 0.016 0.000 0.001 0.000 0.013 0.000 0.000 0.000 0.002 0.000 0.009 0.000 0.021 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.001 0.000 0.003 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.122 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.313 0.263 0.440 0.000 0.065 0.000 0.178 0.000 0.143 0.000 0.203 0.000 0.186 0.117 0.232 0.000 0.108 0.106 0.134 0.000 0.293 0.257 0.392 
Oth. ann. oil crops cake 1.052 0.165 0.076 0.000 1.256 0.000 0.000 0.209 0.455 0.040 0.000 0.087 1.216 0.150 0.024 0.198 0.272 0.000 0.000 0.009 0.773 0.058 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.696 0.000 0.000 0.000 0.814 0.000 0.000 0.000 0.540 0.000 0.000 0.000 0.600 0.000 0.000 0.000 0.133 0.000 0.000 0.000 0.507 0.000 0.000 
DDGS 0.000 0.000 1.069 0.000 0.000 0.000 1.738 0.260 0.000 0.000 1.660 0.000 0.000 0.000 1.234 0.019 0.000 0.000 0.133 0.000 0.000 0.000 0.921 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.005 0.005 0.000 1.213 0.000 0.000 0.000 1.296 0.026 0.023 0.000 0.146 0.025 0.032 0.022 0.115 0.000 0.002 0.002 0.026 0.001 0.001 0.000 0.816 
Corn silage 1.163 1.163 1.153 0.596 0.886 0.896 0.868 0.333 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.560 0.560 0.549 0.182 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 8.809 6.327 4.377 11.031 7.184 6.099 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 8.171 4.577 3.885 
Barley 0.000 0.000 0.000 0.328 0.000 0.000 0.027 0.048 0.028 0.000 0.091 0.128 0.244 0.246 0.226 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.086 0.000 0.000 0.000 0.000 0.018 0.000 0.113 0.137 0.000 0.006 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.271 0.000 0.000 0.000 0.011 0.277 0.000 0.111 0.135 0.000 0.005 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.342 0.384 0.347 0.000 0.093 0.083 0.000 0.002 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.006 0.133 0.136 0.101 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.006 0.008 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.001 0.067 0.068 0.067 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.158 0.022 0.420 0.368 0.287 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.113 0.259 0.107 0.000 0.121 0.078 0.000 0.007 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.101 1.582 0.000 0.000 3.079 0.000 0.064 0.314 0.000 0.000 0.479 0.000 0.000 0.114 0.000 0.000 1.961 0.000 
Soybean cake 0.045 0.000 1.876 0.000 0.000 2.614 0.387 0.000 0.354 0.470 0.000 0.441 0.105 0.000 0.121 0.000 0.000 1.665 
Other annual oil crops cake 0.046 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.040 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.339 0.000 0.000 0.470 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.027 0.018 0.007 0.009 0.007 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.036 0.000 0.000 0.045 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay c 6.311 5.066 0.000 6.866 8.792 5.637 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.374 5.601 4.028 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.000 0.000 0.089 0.001 0.000 0.000 0.245 0.244 0.223 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.098 0.001 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.145 0.337 0.273 0.000 0.099 0.001 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.091 0.000 0.000 0.000 0.167 0.134 0.133 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.000 0.000 0.000 0.071 0.067 0.067 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.306 0.000 0.000 0.000 0.389 0.421 0.420 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.394 0.108 0.063 0.000 0.164 0.001 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.227 0.329 0.000 0.000 0.242 0.470 0.000 0.000 0.054 0.083 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 2.112 0.000 0.000 0.000 2.943 0.000 0.000 0.000 0.174 0.000 0.000 0.000 0.468 0.000 0.000 0.000 0.112 0.000 0.000 0.000 1.875 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.578 0.000 0.000 0.000 2.198 0.000 0.000 0.000 0.227 0.000 0.000 0.000 0.242 0.000 0.000 0.000 0.054 0.000 0.000 0.000 1.400 0.000 0.000 
DDGS 0.000 0.000 2.171 0.000 0.000 0.000 3.758 0.000 0.000 0.333 0.675 0.000 0.000 0.471 0.470 0.000 0.000 0.000 0.054 0.000 0.000 0.000 2.169 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.025 0.017 0.010 0.000 0.014 0.007 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 1.077 1.075 1.065 0.729 0.716 0.718 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.517 0.510 0.515 
Barley 0.001 0.052 0.000 0.190 0.113 0.053 0.217 0.228 0.167 0.434 0.391 0.362 0.000 0.000 0.000 0.055 0.046 0.034 
Corn 0.420 0.441 0.237 0.884 0.839 0.759 1.233 1.276 1.193 0.860 0.848 0.802 0.636 0.617 0.527 0.506 0.521 0.488 
Rice 0.000 0.006 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.016 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Wheat 0.001 0.047 0.000 0.358 0.299 0.231 0.289 0.303 0.246 0.490 0.466 0.429 0.001 0.000 0.000 0.162 0.166 0.144 
Other cereals 0.000 0.053 0.000 0.123 0.049 0.000 0.063 0.066 0.014 0.378 0.338 0.308 0.000 0.000 0.000 0.022 0.015 0.001 
Pulses 0.000 0.015 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.079 0.042 0.017 0.000 0.000 0.000 0.004 0.000 0.000 
Starchy roots 0.000 0.003 0.000 0.003 0.000 0.000 0.001 0.001 0.000 0.016 0.014 0.012 0.000 0.000 0.000 0.002 0.002 0.001 
Vegetables 0.009 0.009 0.006 0.002 0.000 0.000 0.007 0.007 0.006 0.006 0.005 0.005 0.003 0.002 0.002 0.003 0.002 0.002 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.005 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.011 0.004 0.000 0.000 0.000 0.000 0.040 0.042 0.026 
Other annual oil crops 0.000 0.009 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.041 0.016 0.000 0.000 0.000 0.000 0.002 0.002 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.079 0.000 0.020 0.000 0.000 0.000 0.000 0.092 0.089 0.000 0.000 0.000 0.001 0.025 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.030 0.614 0.000 0.001 1.062 0.000 0.001 0.637 0.000 0.018 0.959 0.000 0.001 0.266 0.000 0.004 0.712 0.000 
Soybean cake 0.224 0.000 0.862 0.286 0.000 0.961 0.297 0.000 0.708 0.297 0.000 0.877 0.162 0.000 0.284 0.491 0.000 0.664 
Other annual oil crops cake 0.141 0.000 0.000 0.002 0.000 0.000 0.007 0.000 0.000 0.142 0.000 0.000 0.001 0.000 0.000 0.066 0.000 0.000 
Other perennial oil crops cake 0.389 0.000 0.000 0.004 0.000 0.000 0.304 0.000 0.000 0.347 0.000 0.000 0.003 0.000 0.000 0.011 0.000 0.000 
DDGS 0.008 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000 0.026 0.000 0.000 0.001 0.000 0.000 0.006 0.000 0.000 
Sugar beets 0.000 0.002 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.033 0.033 0.020 0.004 0.000 0.000 0.031 0.029 0.026 0.028 0.021 0.022 0.004 0.001 0.000 0.004 0.000 0.002 
Corn silage 0.704 0.705 0.684 0.477 0.462 0.460 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.338 0.331 0.335 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 1.067 1.074 1.061 0.797 0.715 0.722 0.700 0.457 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.512 0.512 0.502 0.330 
Barley 0.000 0.000 0.000 0.000 0.041 0.097 0.000 0.000 0.229 0.200 0.000 0.184 0.361 0.422 0.345 0.420 0.000 0.000 0.000 0.000 0.026 0.000 0.000 0.000 
Corn 0.360 0.376 0.246 0.000 0.757 0.797 0.669 0.000 1.232 1.217 1.084 1.204 0.808 0.849 0.802 0.848 0.603 0.595 0.593 0.631 0.486 0.450 0.375 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.022 0.000 0.000 0.000 0.000 0.006 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.227 0.270 0.133 0.000 0.308 0.272 0.124 0.260 0.434 0.479 0.425 0.478 0.000 0.000 0.000 0.000 0.147 0.106 0.026 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.030 0.000 0.000 0.078 0.046 0.000 0.031 0.307 0.367 0.292 0.365 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.085 0.000 0.000 0.000 0.017 0.068 0.010 0.069 0.000 0.000 0.000 0.000 0.015 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.012 0.016 0.012 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.007 0.008 0.006 0.000 0.000 0.001 0.000 0.000 0.007 0.007 0.002 0.006 0.005 0.006 0.004 0.006 0.002 0.002 0.002 0.003 0.002 0.002 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.357 0.000 0.000 0.000 0.342 0.044 0.000 0.000 0.000 0.000 0.002 0.000 0.006 0.000 0.000 0.000 0.000 0.059 0.000 0.000 0.044 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.035 0.000 0.000 0.000 0.000 0.031 0.000 0.031 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.064 0.106 0.076 0.079 0.086 0.000 0.000 0.000 0.018 0.153 0.006 0.000 0.014 0.000 0.000 0.000 0.001 0.033 0.010 0.001 0.177 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.365 0.000 0.000 0.000 0.015 0.000 0.005 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011 0.000 0.004 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.052 
Soybean cake 0.000 0.180 0.045 0.246 0.000 0.197 0.057 0.314 0.000 0.280 0.127 0.290 0.000 0.286 0.230 0.291 0.000 0.121 0.120 0.157 0.000 0.435 0.353 0.540 
Oth. ann. oil crops cake 0.921 0.095 0.000 0.000 0.987 0.000 0.000 0.000 0.366 0.000 0.000 0.000 0.907 0.129 0.015 0.130 0.260 0.000 0.000 0.000 0.691 0.000 0.000 0.073 
Oth. peren. oil crops cake 0.000 0.615 0.153 0.000 0.000 0.664 0.000 0.000 0.000 0.435 0.000 0.268 0.000 0.480 0.198 0.331 0.000 0.127 0.000 0.000 0.000 0.463 0.000 0.000 
DDGS 0.000 0.000 0.947 0.000 0.000 0.000 1.383 0.000 0.000 0.000 1.344 0.000 0.000 0.014 1.009 0.015 0.000 0.000 0.127 0.000 0.000 0.000 0.847 0.007 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.024 0.030 0.018 1.101 0.000 0.000 0.000 1.044 0.031 0.029 0.006 0.120 0.021 0.028 0.019 0.094 0.000 0.002 0.001 0.024 0.000 0.000 0.000 0.815 
Corn silage 0.691 0.700 0.681 0.187 0.456 0.466 0.438 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.331 0.331 0.317 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 5.753 4.853 3.358 4.394 4.341 4.328 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.803 3.967 3.368 
Barley 0.393 0.000 0.000 0.535 0.000 0.000 0.000 0.015 0.000 0.000 0.057 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.050 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 1.481 1.186 1.415 0.971 0.886 0.964 0.116 0.021 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 1.715 0.649 0.207 0.000 0.375 0.000 0.000 0.168 0.000 0.685 0.588 0.514 0.949 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.148 0.155 0.138 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.110 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.113 0.119 0.046 0.473 0.497 0.463 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.005 0.000 0.181 0.176 0.190 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.132 0.126 0.130 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.213 0.000 0.000 2.138 0.000 0.266 0.570 0.000 0.243 0.891 0.000 0.000 0.261 0.000 0.000 1.700 0.000 
Soybean cake 0.000 0.000 1.439 0.000 0.000 1.943 0.249 0.000 0.626 0.317 0.000 0.808 0.000 0.000 0.277 0.000 0.000 1.443 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.000 0.000 0.211 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.042 0.000 0.000 0.177 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.026 0.000 0.000 0.000 0.007 0.000 0.000 0.013 0.000 0.000 0.000 0.000 0.013 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.780 4.841 3.886 0.000 4.337 4.371 4.296 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.792 4.770 3.491 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.103 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.971 1.399 1.199 0.000 0.847 0.700 0.908 0.000 0.013 0.069 0.068 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.525 1.189 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.581 0.639 0.638 0.000 0.000 0.043 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.104 0.000 0.000 0.000 0.196 0.155 0.082 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.621 0.047 0.000 0.000 0.658 0.497 0.406 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.132 0.000 0.000 0.000 0.224 0.190 0.142 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.088 0.138 0.076 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.199 0.000 0.000 0.000 0.000 0.119 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.197 0.000 0.000 0.000 0.432 0.252 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 1.620 0.000 0.000 0.000 2.084 0.000 0.000 0.000 0.323 0.000 0.000 0.000 0.863 0.000 0.105 0.000 0.255 0.000 0.000 0.000 1.625 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.210 0.000 0.000 0.000 1.392 0.000 0.000 0.000 0.396 0.000 0.000 0.000 0.432 0.000 0.000 0.000 0.125 0.000 0.000 0.000 1.203 0.000 0.000 
DDGS 0.000 0.000 1.665 0.000 0.000 0.000 2.874 0.000 0.000 0.024 1.199 0.000 0.000 0.186 0.896 0.000 0.000 0.000 0.125 0.000 0.000 0.000 1.880 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 4.464 4.125 2.854 3.174 3.119 3.108 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.750 3.446 2.926 
Barley 0.456 0.000 0.000 2.082 0.826 0.482 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.926 0.000 0.000 
Corn 0.110 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.610 0.614 0.551 0.573 0.576 0.541 0.107 0.070 0.036 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.833 0.826 0.769 0.597 0.581 0.553 0.411 0.372 0.340 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.059 0.000 0.366 0.366 0.332 0.001 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.058 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.005 0.004 0.005 0.004 0.004 0.002 0.002 0.002 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.315 0.315 0.254 0.451 0.449 0.416 0.002 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.016 0.017 0.003 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.176 0.185 0.150 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.031 0.000 0.000 1.725 0.000 0.055 0.618 0.000 0.156 0.946 0.000 0.003 0.193 0.000 0.000 1.477 0.000 
Soybean cake 0.000 0.000 1.223 0.000 0.000 1.565 0.319 0.000 0.686 0.291 0.000 0.866 0.054 0.000 0.205 0.000 0.000 1.254 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.065 0.000 0.000 0.198 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.047 0.000 0.000 0.158 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.021 0.000 0.000 0.153 0.080 0.061 0.028 0.025 0.023 0.026 0.021 0.021 0.008 0.005 0.003 0.120 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.213 4.114 3.303 0.000 3.116 3.144 3.083 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.294 3.723 3.033 0.000 
Barley 0.000 0.000 0.000 0.000 0.730 1.251 0.342 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.189 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.462 0.567 0.432 0.000 0.570 0.540 0.512 0.000 0.065 0.087 0.087 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.701 0.787 0.606 0.000 0.576 0.561 0.519 0.000 0.367 0.392 0.391 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.352 0.017 0.000 0.000 0.360 0.338 0.302 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.005 0.000 0.000 0.004 0.005 0.004 0.000 0.002 0.002 0.002 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.449 0.273 0.123 0.000 0.443 0.421 0.385 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.182 0.146 0.123 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.090 0.027 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.286 0.137 0.000 0.000 0.240 0.228 0.000 0.000 0.035 0.034 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 1.377 0.000 0.000 0.000 1.680 0.000 0.000 0.000 0.355 0.020 0.000 0.000 0.925 0.135 0.089 0.000 0.188 0.000 0.000 0.000 1.412 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.029 0.000 0.000 0.000 1.126 0.000 0.000 0.000 0.422 0.000 0.000 0.000 0.465 0.000 0.000 0.000 0.092 0.000 0.000 0.000 0.998 0.000 0.000 
DDGS 0.000 0.000 1.416 0.000 0.000 0.000 2.312 0.000 0.000 0.004 1.302 0.000 0.000 0.131 0.946 0.000 0.000 0.000 0.092 0.000 0.000 0.000 1.633 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.074 0.108 0.044 0.000 0.023 0.024 0.003 0.000 0.021 0.023 0.018 0.000 0.005 0.007 0.007 0.000 0.000 0.080 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 4.819 3.658 2.531 3.435 3.404 2.921 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.976 1.408 1.140 
Barley 0.001 0.000 0.000 0.391 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.254 0.174 0.226 
Corn 0.000 0.000 0.000 0.071 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.072 0.000 0.000 0.559 0.019 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Other cereals 0.001 0.000 0.000 0.056 0.000 0.000 0.654 0.157 0.558 0.000 0.000 0.000 0.000 0.000 0.000 0.442 0.490 0.456 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.128 0.031 0.485 0.406 0.471 0.000 0.000 0.000 0.000 0.078 0.041 
Starchy roots 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.035 0.245 0.087 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.073 0.034 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.071 0.012 0.326 0.614 0.476 0.000 0.000 0.000 0.000 0.031 0.061 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.123 0.915 0.000 0.000 1.467 0.000 0.059 0.331 0.000 0.000 0.438 0.000 0.000 0.000 0.000 0.279 0.979 0.000 
Soybean cake 0.027 0.000 1.085 0.000 0.000 1.252 0.356 0.000 0.355 0.426 0.000 0.406 0.000 0.000 0.000 0.838 0.000 0.842 
Other annual oil crops cake 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.023 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.000 0.000 0.183 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.056 0.393 0.141 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.029 0.005 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 2.850 2.587 2.929 0.000 3.288 3.421 2.700 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.990 0.980 0.957 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.109 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.065 0.119 0.050 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.273 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.109 0.533 0.448 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.263 0.310 0.240 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.303 0.013 0.000 0.000 0.206 0.421 0.420 0.000 0.000 0.000 0.000 0.000 0.158 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.365 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.158 0.136 0.000 0.000 0.775 0.337 0.266 0.000 0.000 0.000 0.000 0.000 0.447 0.114 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.669 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.212 0.169 0.000 0.000 0.227 0.361 0.000 0.000 0.000 0.000 0.000 0.000 0.580 0.655 0.000 
Oth. ann. oil crops cake 1.221 0.000 0.000 0.000 1.409 0.000 0.000 0.000 0.172 0.000 0.000 0.000 0.420 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.845 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.814 0.000 0.000 0.000 0.951 0.000 0.000 0.000 0.212 0.000 0.000 0.000 0.227 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.580 0.000 0.000 
DDGS 0.000 0.000 1.255 0.000 0.000 0.000 1.800 0.000 0.000 0.052 0.657 0.000 0.000 0.301 0.449 0.000 0.000 0.000 0.000 0.000 0.000 0.217 1.028 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.051 0.039 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.106 0.364 0.106 0.026 0.000 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.026 0.068 0.023 
Barley 0.470 1.004 0.484 0.823 0.829 0.689 0.801 0.729 0.607 1.119 1.000 0.911 0.067 0.063 0.032 0.567 0.805 0.567 
Corn 0.705 0.000 0.720 1.011 1.048 0.886 1.245 1.185 1.048 1.420 1.326 1.213 0.389 0.392 0.354 0.685 0.473 0.695 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.186 0.014 0.306 0.191 0.172 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.114 0.283 0.115 
Pulses 0.000 0.252 0.015 0.251 0.000 0.123 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.173 0.136 0.180 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.457 0.000 0.000 0.886 0.000 0.000 0.638 0.000 0.000 0.997 0.000 0.000 0.195 0.000 0.000 0.767 0.000 
Soybean cake 0.575 0.000 0.575 0.194 0.000 0.812 0.326 0.000 0.709 0.410 0.000 0.910 0.138 0.000 0.208 0.383 0.000 0.681 
Other annual oil crops cake 0.049 0.000 0.000 0.102 0.000 0.000 0.001 0.000 0.000 0.100 0.000 0.000 0.001 0.000 0.000 0.228 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.025 0.000 0.000 0.030 0.000 0.000 0.001 0.000 0.000 0.015 0.000 0.000 0.001 0.000 0.000 0.179 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.024 0.001 0.019 0.000 0.009 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.011 0.023 0.009 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.201 0.108 0.095 0.000 0.017 0.020 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.054 0.021 0.014 0.000 
Barley 0.580 0.400 0.329 0.000 0.773 0.747 0.642 0.000 0.930 0.697 0.421 0.749 0.975 1.032 0.892 1.095 0.058 0.054 0.044 0.062 0.571 0.505 0.472 0.000 
Corn 0.432 0.611 0.575 0.000 0.984 0.940 0.877 0.000 1.103 1.139 0.930 1.197 1.295 1.332 1.211 1.398 0.386 0.373 0.366 0.385 0.570 0.627 0.613 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.083 0.000 0.000 0.000 0.245 0.230 0.129 0.000 0.064 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.119 0.053 0.021 0.000 
Pulses 0.185 0.001 0.000 0.000 0.000 0.178 0.101 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.389 0.116 0.094 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.067 0.000 0.152 0.000 0.000 0.000 0.628 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.599 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.197 0.000 0.011 0.000 0.337 0.000 0.000 0.000 0.011 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.001 0.000 0.010 0.000 0.209 
Oth. annual oil crops oil 0.000 0.000 0.000 0.038 0.000 0.007 0.000 0.137 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.020 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.405 0.442 0.632 0.000 0.122 0.047 0.214 0.000 0.220 0.000 0.290 0.000 0.323 0.197 0.388 0.000 0.093 0.115 0.133 0.000 0.327 0.305 0.421 
Oth. ann. oil crops cake 0.641 0.000 0.000 0.000 0.870 0.018 0.000 0.000 0.371 0.000 0.000 0.000 0.973 0.013 0.000 0.073 0.190 0.000 0.000 0.000 0.735 0.160 0.103 0.000 
Oth. peren. oil crops cake 0.000 0.405 0.000 0.000 0.000 0.572 0.000 0.000 0.000 0.436 0.000 0.000 0.000 0.476 0.000 0.000 0.000 0.093 0.000 0.000 0.000 0.487 0.000 0.000 
DDGS 0.000 0.026 0.618 0.000 0.000 0.000 1.200 0.000 0.000 0.000 1.351 0.000 0.000 0.000 0.986 0.000 0.000 0.008 0.093 0.000 0.000 0.115 0.874 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.014 0.000 0.000 0.679 0.011 0.013 0.001 0.877 0.004 0.000 0.000 0.119 0.000 0.000 0.000 0.092 0.000 0.000 0.000 0.018 0.013 0.006 0.001 0.833 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.343 3.327 3.030 2.470 2.425 2.417 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.046 2.921 2.796 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.254 0.194 0.260 0.514 0.544 0.514 0.023 0.028 0.017 0.000 0.000 0.000 
Corn 0.373 0.029 0.000 1.593 0.577 0.289 0.304 0.000 0.315 0.000 0.000 0.001 0.000 0.000 0.000 0.766 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.131 0.002 0.098 0.119 0.097 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.862 0.036 0.872 0.632 0.421 0.633 0.236 0.000 0.232 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.653 0.006 0.507 0.686 0.507 0.026 0.189 0.021 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.128 0.009 0.010 0.032 0.010 0.012 0.000 0.006 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.000 0.058 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.002 0.014 0.002 0.004 0.000 0.004 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.417 0.009 0.183 0.271 0.184 0.019 0.000 0.014 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.081 1.090 0.000 0.000 1.575 0.000 0.295 0.634 0.000 0.000 0.940 0.000 0.000 0.205 0.000 0.000 1.526 0.000 
Soybean cake 0.000 0.000 1.415 0.000 0.000 1.439 0.500 0.000 0.657 0.845 0.000 0.845 0.166 0.000 0.193 0.000 0.000 1.342 
Other annual oil crops cake 0.163 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 
Other perennial oil crops cake 0.293 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.297 0.000 0.024 0.105 0.024 0.065 0.263 0.064 0.000 0.000 0.000 
Corn silage 1.034 1.003 0.271 0.764 0.673 0.652 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.943 0.640 0.336 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.126 3.328 3.148 2.758 2.422 2.446 2.393 1.974 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.886 3.024 2.819 2.514 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.200 0.031 0.210 0.322 0.464 0.388 0.499 0.000 0.011 0.012 0.025 0.000 0.000 0.000 0.000 
Corn 0.000 0.022 0.000 0.000 0.497 0.924 0.178 0.000 0.000 0.226 0.150 0.263 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.146 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.242 0.000 0.000 0.000 0.329 0.057 0.000 0.084 0.087 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.806 0.694 0.822 0.270 0.579 0.526 0.618 0.000 0.224 0.226 0.237 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.475 0.459 0.383 0.492 0.000 0.015 0.015 0.029 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.354 0.019 0.000 0.000 0.081 0.011 0.000 0.000 0.000 0.013 0.002 0.013 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.053 0.045 0.055 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.081 0.000 0.000 0.000 0.028 0.002 0.000 0.002 0.031 0.004 0.004 0.005 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.200 0.000 0.000 0.000 0.522 0.187 0.072 0.169 0.000 0.018 0.008 0.020 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.088 0.000 0.000 0.000 0.114 0.000 0.000 0.000 0.022 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.382 0.000 0.000 0.000 0.016 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.113 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.080 0.000 0.258 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.283 0.000 0.000 0.000 0.238 0.000 0.330 0.328 0.484 0.000 0.445 0.737 0.831 0.000 0.087 0.156 0.167 0.000 0.000 0.000 0.137 
Oth. ann. oil crops cake 1.553 0.000 0.000 0.000 1.537 0.000 0.000 0.000 0.350 0.000 0.000 0.000 0.910 0.000 0.000 0.000 0.210 0.000 0.000 0.006 1.474 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.089 0.000 0.000 0.000 1.020 0.000 0.000 0.000 0.411 0.000 0.000 0.000 0.445 0.000 0.000 0.000 0.087 0.000 0.008 0.000 1.015 0.000 0.000 
DDGS 0.000 0.000 1.587 0.000 0.000 0.000 2.129 0.000 0.000 0.134 1.249 0.000 0.000 0.179 0.908 0.000 0.000 0.038 0.086 0.009 0.000 0.000 1.735 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 2.033 0.000 0.000 0.000 1.730 0.100 0.000 0.000 0.112 0.097 0.022 0.013 0.084 0.372 0.064 0.064 0.016 0.000 0.000 0.000 1.843 
Corn silage 0.498 1.004 0.555 0.000 0.667 0.710 0.622 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.553 0.892 0.403 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.437 3.244 2.945 2.677 2.625 2.616 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.186 2.945 2.817 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.488 0.441 0.339 0.810 0.739 0.684 0.002 0.000 0.000 0.000 0.000 0.000 
Corn 0.150 0.000 0.000 1.853 0.710 0.378 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.496 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.704 0.670 0.562 0.911 0.865 0.800 0.008 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 1.204 1.159 1.056 0.954 0.885 0.830 0.627 0.569 0.476 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.265 0.214 0.151 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.134 0.000 0.000 0.000 0.000 0.000 0.012 0.009 0.003 0.051 0.047 0.044 0.001 0.000 0.000 0.068 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.998 0.000 0.000 1.811 0.000 0.117 0.782 0.000 0.126 1.196 0.000 0.020 0.263 0.000 0.000 1.509 0.000 
Soybean cake 0.000 0.000 1.289 0.000 0.000 1.654 0.286 0.000 0.867 0.246 0.000 1.091 0.103 0.000 0.278 0.000 0.000 1.327 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.071 0.000 0.000 0.205 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.030 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.000 0.000 0.115 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.025 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.073 0.068 0.063 0.049 0.039 0.038 0.050 0.046 0.041 0.000 0.000 0.000 
Corn silage 1.276 0.748 0.063 0.993 0.890 0.866 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.182 0.576 0.279 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.038 3.242 3.059 0.000 2.622 2.650 2.588 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.909 3.111 2.840 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.463 0.419 0.182 0.000 0.738 0.756 0.688 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.618 1.109 0.252 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.685 0.639 0.469 0.000 0.861 0.860 0.813 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.191 1.136 0.905 0.000 0.884 0.901 0.834 0.000 0.554 0.592 0.594 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.129 0.000 0.000 0.000 0.154 0.213 0.162 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.008 0.000 0.000 0.047 0.048 0.044 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.038 0.000 0.000 0.000 0.062 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.220 0.044 0.000 0.000 0.195 0.145 0.000 0.000 0.074 0.069 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 1.416 0.000 0.000 0.000 1.767 0.000 0.000 0.000 0.451 0.000 0.000 0.000 1.167 0.145 0.043 0.000 0.257 0.000 0.000 0.000 1.457 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.996 0.000 0.000 0.000 1.173 0.000 0.000 0.000 0.536 0.000 0.000 0.000 0.580 0.000 0.000 0.000 0.126 0.000 0.000 0.000 1.024 0.000 0.000 
DDGS 0.000 0.000 1.447 0.000 0.000 0.000 2.448 0.000 0.000 0.000 1.642 0.000 0.000 0.057 1.185 0.000 0.000 0.000 0.126 0.000 0.000 0.000 1.715 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.074 0.068 0.041 0.000 0.040 0.045 0.036 0.000 0.045 0.048 0.048 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.266 0.743 0.316 0.000 0.883 0.933 0.832 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.491 0.986 0.344 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 0.733 1.266 0.748 1.219 1.206 1.206 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.536 0.534 0.534 
Barley 0.046 0.057 0.048 0.112 0.000 0.000 0.148 0.185 0.145 0.268 0.295 0.257 0.000 0.037 0.000 0.059 0.074 0.060 
Corn 0.424 0.457 0.445 0.811 0.691 0.606 0.633 0.664 0.636 0.397 0.450 0.402 0.356 0.294 0.334 0.344 0.427 0.352 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.134 0.168 0.141 0.265 0.141 0.058 0.264 0.330 0.266 0.309 0.357 0.311 0.000 0.034 0.000 0.127 0.159 0.133 
Other cereals 0.021 0.026 0.022 0.047 0.000 0.000 0.104 0.130 0.101 0.260 0.289 0.251 0.000 0.026 0.000 0.036 0.045 0.038 
Pulses 0.003 0.052 0.040 0.001 0.000 0.000 0.003 0.010 0.000 0.179 0.000 0.062 0.000 0.000 0.000 0.004 0.000 0.000 
Starchy roots 0.007 0.009 0.007 0.012 0.004 0.000 0.013 0.016 0.013 0.020 0.022 0.019 0.000 0.000 0.000 0.008 0.010 0.008 
Vegetables 0.001 0.000 0.001 0.000 0.000 0.000 0.000 0.003 0.000 0.002 0.000 0.002 0.000 0.000 0.000 0.001 0.000 0.001 
Fruits 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.002 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.025 0.031 0.026 0.001 0.000 0.000 0.008 0.010 0.008 0.189 0.231 0.198 0.001 0.005 0.000 0.023 0.011 0.024 
Other annual oil crops 0.000 0.021 0.018 0.000 0.000 0.000 0.000 0.000 0.000 0.068 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.157 0.522 0.000 0.002 0.876 0.000 0.039 0.451 0.000 0.077 0.708 0.000 0.001 0.171 0.000 0.097 0.540 0.000 
Soybean cake 0.406 0.000 0.643 0.089 0.000 0.801 0.294 0.000 0.501 0.160 0.000 0.648 0.153 0.000 0.180 0.276 0.000 0.494 
Other annual oil crops cake 0.129 0.000 0.000 0.002 0.000 0.000 0.035 0.000 0.000 0.101 0.000 0.000 0.000 0.000 0.000 0.083 0.000 0.000 
Other perennial oil crops cake 0.162 0.000 0.000 0.166 0.000 0.000 0.202 0.000 0.000 0.194 0.000 0.000 0.000 0.000 0.000 0.130 0.000 0.000 
DDGS 0.003 0.000 0.000 0.001 0.000 0.000 0.002 0.000 0.000 0.030 0.000 0.000 0.002 0.000 0.000 0.004 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.002 0.002 0.002 0.001 0.000 0.000 0.002 0.002 0.001 0.012 0.010 0.009 0.000 0.001 0.000 0.003 0.003 0.002 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 0.806 0.733 0.723 0.520 1.206 1.215 1.193 0.953 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.574 0.534 0.526 0.378 
Barley 0.133 0.026 0.000 0.000 0.000 0.051 0.000 0.000 0.221 0.139 0.015 0.121 0.318 0.255 0.212 0.256 0.091 0.000 0.000 0.000 0.120 0.038 0.000 0.000 
Corn 0.218 0.399 0.371 0.000 0.668 0.754 0.572 0.000 0.374 0.624 0.554 0.607 0.473 0.385 0.363 0.387 0.136 0.329 0.329 0.352 0.254 0.324 0.304 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.217 0.117 0.077 0.000 0.118 0.207 0.017 0.000 0.354 0.255 0.174 0.240 0.380 0.297 0.271 0.299 0.075 0.000 0.000 0.000 0.191 0.108 0.083 0.000 
Other cereals 0.130 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.205 0.094 0.000 0.077 0.312 0.247 0.206 0.249 0.096 0.000 0.000 0.000 0.108 0.015 0.000 0.000 
Pulses 0.043 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.090 0.000 0.000 0.000 0.020 0.167 0.138 0.170 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.005 0.003 0.000 0.003 0.009 0.000 0.000 0.001 0.013 0.006 0.011 0.023 0.019 0.017 0.019 0.000 0.000 0.000 0.000 0.004 0.006 0.004 0.000 
Vegetables 0.004 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.001 0.002 0.001 0.002 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.002 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.071 0.026 0.000 0.027 0.000 0.000 0.000 0.255 0.189 0.000 0.000 0.009 0.000 0.178 0.175 0.184 0.000 0.017 0.000 0.000 0.000 0.015 0.006 0.025 
Other annual oil crops 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.020 0.000 0.000 0.000 0.095 0.056 0.037 0.058 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.068 0.000 0.000 0.000 0.208 0.000 0.005 0.000 0.015 0.000 0.005 0.000 0.011 0.000 0.000 0.000 0.001 0.000 0.005 0.000 0.084 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.012 0.000 0.004 0.000 0.010 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.008 0.000 0.003 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 
Rapeseed cake 0.000 0.072 0.040 0.106 0.000 0.000 0.000 0.000 0.000 0.017 0.000 0.026 0.000 0.060 0.000 0.065 0.000 0.000 0.000 0.000 0.000 0.058 0.000 0.079 
Soybean cake 0.000 0.348 0.347 0.446 0.000 0.031 0.000 0.098 0.000 0.275 0.201 0.301 0.000 0.148 0.120 0.155 0.000 0.082 0.126 0.149 0.000 0.247 0.230 0.303 
Oth. ann. oil crops cake 0.704 0.041 0.029 0.139 0.855 0.000 0.000 0.000 0.259 0.014 0.000 0.023 0.701 0.086 0.018 0.091 0.171 0.000 0.000 0.000 0.540 0.045 0.000 0.091 
Oth. peren. oil crops cake 0.000 0.461 0.047 0.000 0.000 0.567 0.000 0.000 0.000 0.306 0.000 0.172 0.000 0.342 0.095 0.180 0.000 0.082 0.000 0.000 0.000 0.351 0.020 0.000 
DDGS 0.000 0.055 0.702 0.057 0.000 0.000 1.188 0.000 0.000 0.000 0.951 0.000 0.000 0.015 0.711 0.019 0.000 0.035 0.080 0.000 0.000 0.000 0.632 0.063 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.013 0.000 0.000 0.910 0.000 0.000 0.000 1.010 0.009 0.001 0.000 0.085 0.010 0.011 0.005 0.067 0.001 0.000 0.000 0.016 0.007 0.001 0.000 0.682 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.764 3.740 2.889 3.041 2.987 2.977 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.752 3.628 3.080 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.048 0.000 0.000 0.317 0.270 0.240 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.877 0.202 0.000 2.426 1.201 0.855 1.313 1.252 1.163 0.873 0.850 0.806 0.484 0.373 0.318 1.032 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.266 0.203 0.115 0.433 0.405 0.364 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.086 0.017 0.000 0.335 0.290 0.259 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.036 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.059 0.055 0.049 0.044 0.042 0.039 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.007 0.006 0.006 0.005 0.005 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.008 0.006 0.003 0.012 0.010 0.009 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.012 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.986 0.000 0.000 1.795 0.000 0.002 0.515 0.000 0.037 0.815 0.000 0.000 0.160 0.000 0.000 1.555 0.000 
Soybean cake 0.000 0.000 1.238 0.000 0.000 1.642 0.111 0.000 0.574 0.239 0.000 0.744 0.000 0.000 0.171 0.000 0.000 1.320 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.140 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.007 0.003 0.020 0.013 0.013 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 3.252 3.740 3.343 0.000 2.984 3.012 2.949 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.467 3.728 3.193 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.266 0.280 0.226 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.198 0.000 0.000 1.105 1.626 0.704 0.000 1.286 1.266 1.056 0.000 0.840 0.839 0.804 0.000 0.364 0.431 0.429 0.000 0.000 0.332 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.239 0.218 0.000 0.000 0.396 0.398 0.359 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.057 0.036 0.000 0.000 0.285 0.299 0.246 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.057 0.056 0.041 0.000 0.041 0.042 0.039 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.007 0.002 0.000 0.005 0.006 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.006 0.000 0.000 0.010 0.010 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.000 0.000 0.204 0.164 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 1.394 0.000 0.000 0.000 1.752 0.000 0.000 0.000 0.297 0.000 0.000 0.000 0.796 0.099 0.021 0.000 0.156 0.000 0.000 0.000 1.486 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.984 0.000 0.000 0.000 1.160 0.000 0.000 0.000 0.352 0.000 0.000 0.000 0.390 0.000 0.000 0.000 0.076 0.000 0.000 0.000 1.015 0.000 0.000 
DDGS 0.000 0.000 1.433 0.000 0.000 0.000 2.435 0.000 0.000 0.000 1.099 0.000 0.000 0.000 0.807 0.000 0.000 0.000 0.076 0.000 0.000 0.000 1.719 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.011 0.009 0.000 0.000 0.014 0.017 0.011 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 2.958 2.832 2.528 1.957 1.920 1.911 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.285 1.270 1.273 
Barley 0.001 0.000 0.000 0.000 0.000 0.000 0.406 0.371 0.270 0.589 0.535 0.503 0.001 0.000 0.000 0.001 0.000 0.000 
Corn 0.112 0.000 0.000 1.645 0.933 0.628 0.975 0.957 0.852 0.918 0.898 0.855 0.141 0.143 0.102 0.472 0.354 0.273 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.069 0.034 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Wheat 0.293 0.000 0.000 0.386 0.000 0.000 1.026 1.005 0.900 0.908 0.881 0.840 0.372 0.372 0.332 0.294 0.171 0.094 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.042 0.008 0.000 0.421 0.369 0.336 0.000 0.000 0.000 0.001 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.151 0.119 0.080 0.000 0.000 0.000 0.006 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.066 0.031 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.002 0.000 0.173 0.059 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.011 1.036 0.000 0.000 1.661 0.000 0.122 0.800 0.000 0.155 1.245 0.000 0.074 0.242 0.000 0.000 1.093 0.000 
Soybean cake 0.008 0.000 1.339 0.000 0.000 1.518 0.214 0.000 0.889 0.256 0.000 1.137 0.086 0.000 0.258 0.386 0.000 1.002 
Other annual oil crops cake 0.002 0.000 0.000 0.000 0.000 0.000 0.086 0.000 0.000 0.184 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
DDGS 0.008 0.000 0.000 0.000 0.000 0.000 0.126 0.000 0.000 0.163 0.000 0.000 0.045 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.040 0.000 0.000 0.000 0.000 0.000 0.063 0.058 0.052 0.048 0.040 0.039 0.049 0.048 0.045 0.000 0.000 0.000 
Corn silage 1.653 1.313 0.596 1.094 1.024 1.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.718 0.697 0.697 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 2.622 2.830 2.644 2.427 1.917 1.941 1.887 1.464 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.270 1.277 1.261 0.957 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.380 0.344 0.106 0.375 0.526 0.536 0.497 0.574 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.849 1.279 0.511 0.000 0.908 0.918 0.760 0.947 0.887 0.869 0.859 0.905 0.138 0.124 0.128 0.142 0.335 0.353 0.238 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.024 0.019 0.000 0.055 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.022 0.000 0.000 1.005 0.969 0.794 0.999 0.870 0.859 0.842 0.894 0.366 0.354 0.359 0.372 0.152 0.174 0.053 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.022 0.000 0.000 0.012 0.360 0.368 0.331 0.406 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.143 0.000 0.000 0.000 0.109 0.102 0.080 0.137 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.083 0.000 0.000 0.000 0.021 0.016 0.000 0.052 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.105 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.161 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.039 0.054 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.477 0.000 0.005 0.000 0.016 0.000 0.017 0.000 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.182 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.069 0.000 0.001 0.000 0.014 0.000 0.014 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.010 0.000 0.008 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.055 0.000 0.103 0.000 0.093 0.000 0.136 0.000 0.052 0.060 0.078 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.366 0.000 0.164 0.000 0.214 0.000 0.211 0.188 0.243 0.000 0.067 0.073 0.087 0.000 0.266 0.142 0.425 
Oth. ann. oil crops cake 1.471 0.000 0.000 0.000 1.621 0.000 0.000 0.000 0.461 0.023 0.000 0.069 1.215 0.127 0.049 0.167 0.236 0.000 0.000 0.006 1.068 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.034 0.000 0.000 0.000 1.076 0.000 0.000 0.000 0.552 0.000 0.000 0.000 0.599 0.000 0.000 0.000 0.119 0.000 0.004 0.000 0.707 0.000 0.000 
DDGS 0.000 0.000 1.502 0.000 0.000 0.000 2.246 0.000 0.000 0.064 1.692 0.109 0.000 0.108 1.235 0.146 0.000 0.030 0.118 0.048 0.000 0.000 1.280 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 1.980 0.000 0.000 0.000 1.731 0.061 0.058 0.031 0.151 0.040 0.044 0.037 0.116 0.047 0.048 0.048 0.023 0.000 0.000 0.000 1.229 
Corn silage 0.809 1.307 0.862 0.430 1.017 1.060 0.971 0.221 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.696 0.705 0.683 0.119 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 3.697 2.948 2.039 2.945 2.905 2.775 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.033 2.199 1.867 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.361 0.451 0.347 0.244 0.201 0.252 0.148 0.121 0.110 0.000 0.000 0.000 
Corn 0.217 0.000 0.000 1.090 0.188 0.000 0.398 0.000 0.392 0.000 0.000 0.008 0.149 0.125 0.114 0.343 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.332 0.226 0.325 0.000 0.000 0.008 0.057 0.032 0.021 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.045 0.374 0.032 1.130 1.137 1.138 0.001 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.000 0.027 0.235 0.029 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.034 0.000 0.034 0.000 0.000 0.001 0.028 0.027 0.026 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.163 0.000 0.045 0.035 0.048 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.007 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.014 0.000 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.737 0.000 0.000 1.326 0.000 0.132 0.464 0.000 0.000 0.718 0.000 0.006 0.134 0.000 0.000 0.942 0.000 
Soybean cake 0.000 0.000 0.874 0.000 0.000 1.189 0.234 0.000 0.490 0.658 0.000 0.655 0.014 0.000 0.145 0.000 0.000 0.800 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.188 0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.012 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.120 0.000 0.045 0.069 0.045 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 2.296 2.940 2.360 0.000 2.903 2.924 2.565 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 2.102 2.691 1.935 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.316 0.332 0.225 0.000 0.190 0.135 0.098 0.000 0.122 0.139 0.139 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.117 0.502 0.000 0.000 0.301 0.360 0.316 0.000 0.000 0.000 0.000 0.000 0.126 0.141 0.141 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.286 0.305 0.239 0.000 0.000 0.000 0.000 0.000 0.033 0.048 0.048 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.004 0.017 0.000 0.000 1.080 1.026 0.985 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.127 0.008 0.000 0.000 0.082 0.029 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.029 0.032 0.027 0.000 0.000 0.000 0.000 0.000 0.027 0.028 0.028 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.064 0.000 0.000 0.000 0.018 0.016 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.290 0.044 0.000 0.000 0.171 0.274 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.028 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.044 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.173 0.137 0.000 0.000 0.336 0.521 0.000 0.000 0.006 0.005 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 0.984 0.000 0.000 0.000 1.294 0.000 0.000 0.000 0.250 0.095 0.000 0.000 0.689 0.000 0.000 0.000 0.132 0.010 0.009 0.000 0.901 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.735 0.000 0.000 0.000 0.856 0.000 0.000 0.000 0.312 0.000 0.000 0.000 0.336 0.000 0.000 0.000 0.066 0.000 0.000 0.000 0.673 0.000 0.000 
DDGS 0.000 0.000 1.012 0.000 0.000 0.000 1.710 0.000 0.000 0.058 0.943 0.000 0.000 0.046 0.702 0.000 0.000 0.000 0.065 0.000 0.000 0.000 1.042 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.040 0.041 0.034 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 1.168 1.609 1.164 2.270 2.244 2.237 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.882 1.870 1.869 
Barley 0.239 0.275 0.227 0.338 0.000 0.000 0.633 0.728 0.630 0.411 0.473 0.380 0.241 0.277 0.237 0.305 0.243 0.158 
Corn 0.187 0.193 0.188 1.189 0.765 0.514 0.366 0.421 0.373 0.429 0.493 0.415 0.015 0.000 0.012 0.033 0.001 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.226 0.260 0.225 0.115 0.000 0.000 0.474 0.545 0.479 0.423 0.487 0.405 0.124 0.110 0.121 0.092 0.054 0.000 
Other cereals 0.149 0.171 0.138 0.026 0.000 0.000 0.182 0.210 0.181 0.363 0.418 0.333 0.012 0.013 0.008 0.124 0.065 0.000 
Pulses 0.081 0.080 0.078 0.000 0.000 0.000 0.001 0.000 0.004 0.266 0.227 0.246 0.002 0.024 0.000 0.001 0.000 0.000 
Starchy roots 0.004 0.000 0.003 0.036 0.000 0.000 0.001 0.021 0.001 0.018 0.019 0.017 0.001 0.000 0.000 0.001 0.000 0.000 
Vegetables 0.003 0.003 0.002 0.000 0.000 0.000 0.001 0.001 0.001 0.004 0.005 0.003 0.002 0.002 0.002 0.006 0.004 0.003 
Fruits 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.003 0.001 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.003 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.104 0.000 0.102 0.000 0.024 0.000 0.000 0.000 0.000 
Other annual oil crops 0.003 0.000 0.005 0.000 0.000 0.000 0.000 0.008 0.003 0.212 0.190 0.200 0.000 0.000 0.000 0.001 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.097 0.724 0.000 0.000 1.360 0.000 0.000 0.649 0.000 0.090 1.000 0.000 0.001 0.196 0.000 0.066 1.041 0.000 
Soybean cake 0.469 0.000 0.921 0.000 0.000 1.242 0.449 0.000 0.721 0.303 0.000 0.906 0.178 0.000 0.209 0.007 0.000 0.947 
Other annual oil crops cake 0.172 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.162 0.000 0.000 0.001 0.000 0.000 0.069 0.000 0.000 
Other perennial oil crops cake 0.209 0.000 0.000 0.000 0.000 0.000 0.394 0.000 0.000 0.288 0.000 0.000 0.001 0.000 0.000 0.573 0.000 0.000 
DDGS 0.098 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.097 0.000 0.000 0.020 0.000 0.000 0.021 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.009 0.010 0.006 0.007 0.000 0.000 0.011 0.013 0.010 0.019 0.021 0.014 0.007 0.008 0.006 0.037 0.029 0.025 
Corn silage 0.108 0.295 0.104 0.210 0.165 0.147 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.174 0.161 0.155 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 1.193 1.164 1.156 0.846 2.242 2.258 2.217 1.824 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.870 1.881 1.858 1.540 
Barley 0.307 0.187 0.159 0.000 0.000 0.106 0.000 0.000 0.289 0.626 0.436 0.591 0.601 0.395 0.337 0.395 0.000 0.219 0.231 0.238 0.233 0.291 0.036 0.000 
Corn 0.160 0.139 0.134 0.000 0.691 0.955 0.419 0.000 0.000 0.360 0.248 0.328 0.447 0.414 0.383 0.415 0.000 0.000 0.005 0.012 0.000 0.021 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.311 0.179 0.168 0.000 0.000 0.000 0.000 0.000 0.347 0.468 0.340 0.437 0.631 0.408 0.371 0.409 0.000 0.100 0.114 0.121 0.042 0.079 0.000 0.000 
Other cereals 0.229 0.098 0.071 0.000 0.000 0.000 0.000 0.000 0.793 0.176 0.000 0.142 0.572 0.347 0.291 0.347 0.212 0.000 0.001 0.009 0.055 0.111 0.000 0.000 
Pulses 0.000 0.036 0.019 0.000 0.000 0.000 0.000 0.000 0.319 0.000 0.000 0.000 0.000 0.251 0.210 0.254 0.041 0.022 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.003 0.000 0.000 0.000 0.004 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.021 0.017 0.014 0.017 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 
Vegetables 0.000 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.016 0.001 0.000 0.001 0.000 0.004 0.002 0.004 0.040 0.002 0.002 0.002 0.000 0.006 0.001 0.000 
Fruits 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.002 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.483 0.000 0.000 0.000 0.000 0.088 0.000 0.000 0.000 0.000 0.091 0.085 0.096 0.000 0.058 0.000 0.000 0.000 0.000 0.000 0.332 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.176 0.000 0.000 0.000 0.000 0.197 0.170 0.199 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.017 0.000 0.022 0.000 0.000 0.000 0.311 0.000 0.000 0.000 0.022 0.000 0.008 0.000 0.015 0.000 0.000 0.000 0.002 0.000 0.004 0.000 0.000 
Oth. annual oil crops oil 0.000 0.014 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.019 0.000 0.007 0.000 0.014 0.000 0.000 0.000 0.002 0.000 0.003 0.000 0.000 
Palm oil 0.000 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.013 0.000 0.005 0.000 0.011 0.000 0.000 0.000 0.001 0.000 0.002 0.000 0.000 
Rapeseed cake 0.000 0.042 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.063 0.000 0.074 0.000 0.000 0.000 0.000 0.000 0.050 0.000 0.058 
Soybean cake 0.000 0.432 0.409 0.516 0.000 0.000 0.000 0.208 0.000 0.442 0.309 0.436 0.000 0.281 0.249 0.295 0.000 0.093 0.168 0.175 0.000 0.000 0.000 0.008 
Oth. ann. oil crops cake 0.994 0.122 0.056 0.000 1.327 0.000 0.000 0.000 0.380 0.000 0.000 0.000 0.985 0.136 0.051 0.147 0.214 0.000 0.000 0.000 1.012 0.054 0.000 0.000 
Oth. peren. oil crops cake 0.000 0.649 0.072 0.000 0.000 0.882 0.000 0.000 0.000 0.442 0.037 0.346 0.000 0.480 0.156 0.269 0.000 0.093 0.000 0.000 0.000 0.679 0.233 0.000 
DDGS 0.000 0.049 1.003 0.000 0.000 0.000 1.839 0.000 0.000 0.000 1.370 0.000 0.000 0.079 0.999 0.082 0.000 0.021 0.093 0.017 0.000 0.006 1.230 0.023 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.005 0.000 1.245 0.000 0.000 0.000 1.563 0.124 0.011 0.000 0.123 0.020 0.017 0.010 0.094 0.205 0.006 0.006 0.018 0.000 0.036 0.015 1.308 
Corn silage 0.114 0.102 0.094 0.000 0.159 0.188 0.122 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.161 0.173 0.140 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 8.505 6.388 4.420 5.017 4.969 4.806 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.890 4.130 3.506 
Barley 0.245 0.000 0.000 1.186 0.345 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.044 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.929 0.000 0.000 0.515 0.000 0.000 0.511 0.476 0.405 0.000 0.000 0.000 
Other cereals 0.030 0.000 0.000 0.738 0.000 0.000 0.482 0.000 0.172 0.405 0.000 0.000 0.012 0.000 0.000 1.018 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.494 0.004 0.202 1.198 1.002 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.041 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.026 0.007 0.005 0.090 0.026 0.001 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.001 1.027 0.244 0.333 1.019 0.531 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.116 0.160 0.581 0.382 0.104 0.573 0.001 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 1.597 0.000 0.000 2.300 0.000 0.358 0.735 0.000 0.365 1.098 0.000 0.056 0.204 0.000 0.000 1.770 0.000 
Soybean cake 0.000 0.000 1.894 0.000 0.000 2.060 0.469 0.000 0.856 0.549 0.000 0.992 0.037 0.000 0.218 0.000 0.000 1.503 
Other annual oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.104 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.000 0.000 0.000 0.103 0.000 0.000 0.056 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.334 0.000 0.000 0.665 0.000 0.000 0.026 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.049 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.108 0.000 0.000 0.108 0.053 0.000 0.000 0.497 0.985 0.000 0.153 0.185 0.000 0.000 0.000 0.034 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 4.976 5.721 5.115 0.000 4.965 4.993 4.442 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 3.947 4.857 3.635 0.000 
Barley 0.000 0.000 0.000 0.000 0.217 0.676 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.853 0.797 0.000 0.000 0.429 0.486 0.000 0.465 0.489 0.496 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.227 0.000 0.000 0.000 0.412 0.304 0.000 0.000 0.325 0.366 0.000 0.000 0.000 0.000 0.000 0.000 0.100 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 1.745 0.034 0.000 0.000 1.823 0.212 0.171 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.132 0.002 0.000 0.000 0.055 0.005 0.004 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.417 0.000 0.000 0.000 0.582 0.341 0.301 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.133 0.000 0.000 0.000 0.198 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.058 0.008 0.000 0.000 0.319 0.357 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.410 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.163 0.040 0.000 0.000 0.138 0.298 0.000 0.000 0.041 0.041 0.000 0.000 0.000 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.332 0.332 0.000 0.000 0.404 0.519 0.000 0.000 0.023 0.022 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 2.133 0.000 0.000 0.000 2.241 0.000 0.000 0.000 0.405 0.000 0.000 0.000 1.055 0.000 0.048 0.000 0.199 0.000 0.000 0.000 1.692 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.533 0.000 0.000 0.000 1.499 0.000 0.000 0.000 0.496 0.000 0.000 0.000 0.542 0.000 0.000 0.000 0.100 0.000 0.000 0.000 1.239 0.000 0.000 
DDGS 0.000 0.000 2.192 0.000 0.000 0.000 2.961 0.000 0.000 0.351 1.481 0.000 0.000 0.698 1.093 0.000 0.000 0.012 0.099 0.000 0.000 0.000 1.957 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.046 0.077 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
  








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC Avg RC SC 
Grass/Hay 8.636 6.797 4.703 6.926 6.268 5.321 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 7.227 4.245 3.604 
Barley 0.000 0.000 0.000 0.030 0.000 0.000 0.658 0.622 0.681 0.000 0.014 0.025 0.325 0.327 0.300 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.004 0.000 0.000 0.000 0.000 0.006 0.000 0.033 0.016 0.000 0.002 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.017 0.034 0.018 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 1.455 0.000 0.000 0.000 0.000 0.024 0.000 0.034 0.026 0.000 0.006 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.263 0.232 0.277 0.053 0.069 0.055 0.000 0.002 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.134 0.008 0.603 0.655 0.619 0.000 0.005 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.006 0.000 0.000 0.000 0.000 0.001 0.000 0.001 0.002 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.009 0.009 0.009 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.073 0.003 0.377 0.420 0.391 0.000 0.005 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.127 0.000 0.226 0.233 0.237 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.130 0.177 0.136 0.000 0.008 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.267 1.699 0.000 0.000 2.686 0.000 0.096 0.504 0.000 0.000 0.719 0.000 0.000 0.152 0.000 0.000 1.819 0.000 
Soybean cake 0.097 0.000 2.016 0.000 0.000 2.280 0.576 0.000 0.569 0.669 0.000 0.658 0.139 0.000 0.162 0.000 0.000 1.545 
Other annual oil crops cake 0.118 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other perennial oil crops cake 0.000 0.000 0.000 0.082 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.068 0.000 0.000 
DDGS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.147 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.326 0.325 0.328 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.190 0.000 0.000 0.153 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.159 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’ and ‘SC’ stand for feeding strategies with maximum shares of ‘rapeseed cake’ and ‘soy cake’ 








Bovine (dairy) Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP AC PC DDG BP 
Grass/Hay 5.295 5.899 5.443 0.000 5.990 6.885 4.918 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 4.057 5.053 3.736 0.000 
Barley 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.416 0.615 0.397 0.000 0.000 0.000 0.000 0.000 0.323 0.313 0.298 0.000 0.000 0.000 0.000 0.000 
Corn 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rice 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.016 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Wheat 0.000 0.000 0.000 0.000 0.000 0.329 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Other cereals 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.037 0.221 0.007 0.000 0.000 0.051 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Pulses 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.407 0.005 0.000 0.000 0.796 0.614 0.528 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Starchy roots 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Vegetables 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.003 0.000 0.000 0.000 0.010 0.009 0.008 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Fruits 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.168 0.000 0.000 0.000 0.478 0.384 0.302 0.000 0.006 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.256 0.049 0.000 0.000 0.234 0.251 0.170 0.000 0.000 0.009 0.000 0.000 0.000 0.000 0.000 0.000 
Other annual oil crops 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.119 0.130 0.063 0.000 0.005 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Soybean oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Oth. annual oil crops oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Palm oil 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Rapeseed cake 0.000 0.555 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.090 0.000 0.000 
Soybean cake 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.350 0.354 0.000 0.000 0.350 0.596 0.000 0.000 0.073 0.111 0.000 0.000 0.000 0.000 0.000 
Oth. ann. oil crops cake 2.269 0.000 0.000 0.000 2.567 0.000 0.000 0.000 0.283 0.000 0.000 0.000 0.702 0.000 0.000 0.000 0.149 0.000 0.000 0.000 1.739 0.000 0.000 0.000 
Oth. peren. oil crops cake 0.000 1.614 0.000 0.000 0.000 1.819 0.000 0.000 0.000 0.350 0.000 0.000 0.000 0.350 0.000 0.000 0.000 0.073 0.000 0.000 0.000 1.286 0.000 0.000 
DDGS 0.000 0.000 2.333 0.000 0.000 0.000 3.279 0.000 0.000 0.085 1.060 0.000 0.000 0.179 0.714 0.000 0.000 0.020 0.072 0.000 0.000 0.000 2.012 0.000 
Sugar beets 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Sugar beet pulp 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.318 0.324 0.302 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Corn silage 0.000 0.000 0.000 0.000 0.000 0.061 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘AC’, ‘PC’, ‘DDG’, and ‘BP’ stand for feeding strategies with maximum shares of ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, ‘sugar beet pulp’. 
 
 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria Avg 3.427 2.945 0.947 2.239 0.102 2.513 
RC 3.912 3.552 0.922 2.437 0.099 2.815 
SC 4.025 3.664 1.039 2.570 0.106 2.901 
AC 3.918 3.498 0.909 2.133 0.099 2.670 
PC 3.547 3.078 0.909 2.133 0.099 2.462 
DDGS 4.062 3.757 1.354 2.670 0.108 2.933 
BP 3.379 2.905 0.909 2.133 0.099 2.462 
Belgium Avg 3.309 2.886 0.973 2.239 0.066 2.343 
RC 3.722 3.518 1.025 2.556 0.064 2.301 
SC 3.883 3.596 1.138 2.696 0.069 2.388 
AC 3.749 3.457 0.935 2.133 0.064 2.295 
PC 3.343 3.019 0.937 2.185 0.064 2.381 
DDGS 3.873 3.670 1.449 2.772 0.071 2.711 
BP 3.263 2.847 0.937 2.133 0.068 2.295 
Bulgaria Avg 3.023 3.357 0.731 2.220 0.094 2.866 
RC 3.278 3.960 0.869 2.843 0.103 3.179 
SC 3.459 4.069 0.981 3.041 0.117 3.294 
AC 3.340 3.901 0.749 2.722 0.100 3.118 
PC 3.060 3.477 0.730 2.198 0.092 2.906 
DDGS 3.423 4.165 1.152 3.048 0.103 3.439 
BP 2.988 3.315 0.705 2.114 0.090 2.807 
Croatia Avg 2.981 3.263 0.727 2.104 0.081 3.372 
RC 3.205 3.905 0.886 3.032 0.100 3.700 
SC 3.384 4.022 1.020 3.276 0.115 3.806 
AC 3.257 3.844 0.751 2.903 0.096 3.623 
PC 2.996 3.389 0.731 2.095 0.078 3.368 
DDGS 3.367 4.122 1.225 3.036 0.090 4.017 
BP 2.947 3.222 0.702 2.004 0.082 3.304 
Cyprus Avg 2.475 2.879 0.482 0.438 0.111 1.755 
RC 2.506 3.007 0.493 0.472 0.108 1.714 
SC 2.532 3.071 0.568 0.507 0.125 1.714 
AC 2.492 2.973 0.463 0.454 0.106 1.714 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
 PC 2.453 2.877 0.472 0.419 0.106 1.714 
DDGS 2.679 3.198 0.713 0.561 0.124 1.963 
BP 2.441 2.847 0.463 0.421 0.108 1.714 
Czech Republic Avg 2.909 2.919 0.780 2.163 0.047 2.949 
RC 3.306 3.510 0.762 2.132 0.045 3.814 
SC 3.443 3.618 0.849 2.348 0.048 3.961 
AC 3.324 3.455 0.753 2.060 0.045 3.726 
PC 2.998 3.041 0.762 2.060 0.045 3.114 
DDGS 3.448 3.708 1.001 2.668 0.050 3.945 
BP 2.875 2.882 0.753 2.078 0.048 2.889 
Denmark Avg 3.403 3.009 1.120 2.239 0.057 4.194 
RC 3.557 3.413 1.222 2.574 0.055 4.652 
SC 3.731 3.503 1.389 2.728 0.061 4.682 
AC 3.604 3.359 1.075 2.480 0.055 4.559 
PC 3.362 2.982 1.114 2.155 0.055 4.225 
DDGS 3.722 3.582 1.708 2.792 0.062 4.691 
BP 3.356 2.967 1.075 2.134 0.057 4.114 
Estonia Avg 2.979 3.037 0.689 1.969 0.076 3.244 
RC 3.321 3.571 0.667 2.081 0.073 3.885 
SC 3.361 3.661 0.736 2.201 0.079 3.851 
AC 3.282 3.518 0.666 1.969 0.073 3.766 
PC 3.051 3.148 0.666 1.876 0.073 3.394 
DDGS 3.392 3.742 0.878 2.353 0.081 3.873 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Finland Avg 3.534 3.145 0.988 2.152 0.033 3.684 
RC 4.029 3.728 0.949 2.050 0.032 3.650 
SC 4.185 3.833 0.970 2.132 0.035 3.765 
AC 4.073 3.669 0.949 2.050 0.032 3.611 
PC 3.651 3.250 0.949 2.050 0.032 3.611 
DDGS 4.224 3.926 1.251 2.520 0.034 4.190 
BP 3.484 3.101 0.949 2.158 0.034 3.611 
France Avg 3.390 2.831 0.939 2.208 0.131 2.746 
 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
France RC 3.795 3.441 0.902 2.104 0.126 3.219 
SC 3.964 3.519 0.940 2.324 0.134 3.283 
AC 3.831 3.386 0.902 2.104 0.126 3.145 
PC 3.424 2.956 0.902 2.104 0.126 2.741 
DDGS 3.947 3.591 1.251 2.695 0.139 3.282 
BP 3.341 2.790 0.902 2.108 0.127 2.691 
Germany Avg 3.556 3.305 0.878 2.074 0.096 3.488 
RC 4.125 4.112 0.843 1.976 0.093 4.409 
SC 4.312 4.195 0.942 1.976 0.106 4.508 
AC 4.152 4.021 0.843 1.976 0.093 4.298 
PC 3.674 3.489 0.845 1.976 0.093 3.673 
DDGS 4.302 4.290 1.260 2.396 0.104 4.506 
BP 3.501 3.249 0.843 1.976 0.093 3.418 
Greece Avg 4.674 2.332 1.069 2.239 0.198 2.450 
RC 4.703 2.604 1.272 2.843 0.210 2.545 
SC 4.947 2.684 1.474 3.093 0.239 2.637 
AC 4.763 2.566 1.095 2.768 0.203 2.493 
PC 4.674 2.330 1.077 2.245 0.191 2.459 
DDGS 5.213 2.811 1.870 3.117 0.222 2.864 
BP 4.601 2.298 1.025 2.133 0.193 2.397 
Hungary Avg 3.185 2.497 0.729 2.176 0.131 2.931 
RC 3.288 2.832 0.868 2.848 0.147 3.060 
SC 3.445 2.903 0.985 3.075 0.169 3.163 
AC 3.331 2.788 0.744 2.729 0.142 3.001 
PC 3.164 2.484 0.732 2.156 0.128 2.884 
DDGS 3.520 2.975 1.160 3.002 0.145 3.391 
BP 3.148 2.465 0.703 2.072 0.127 2.873 
Ireland Avg 3.651 3.231 0.422 0.809 0.044 4.272 
RC 3.789 3.470 0.354 0.603 0.043 4.458 
SC 3.789 3.449 0.354 0.605 0.045 4.428 
AC 3.738 3.395 0.354 0.603 0.042 4.349 
 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Ireland PC 3.546 3.193 0.384 0.732 0.041 4.057 
DDGS 3.800 3.475 0.453 0.809 0.045 4.448 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Italy Avg 3.497 3.015 0.970 2.239 0.192 2.737 
RC 3.681 3.412 1.056 2.437 0.208 2.720 
SC 3.902 3.498 1.219 2.620 0.239 2.826 
AC 3.711 3.281 0.931 2.223 0.201 2.683 
PC 3.489 3.057 0.975 2.195 0.188 2.698 
DDGS 3.907 3.575 1.559 2.980 0.213 3.102 
BP 3.446 2.972 0.931 2.133 0.189 2.683 
Latvia Avg 3.067 3.137 0.552 1.728 0.110 2.967 
RC 3.380 3.686 0.535 1.647 0.156 3.553 
SC 3.419 3.780 0.580 1.741 0.173 3.520 
AC 3.340 3.630 0.535 1.647 0.151 3.437 
PC 3.105 3.241 0.535 1.647 0.117 3.112 
DDGS 3.449 3.865 0.657 1.936 0.132 3.542 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Lithuania Avg 3.031 3.261 0.655 1.967 0.057 2.508 
RC 3.362 3.829 0.666 2.024 0.069 3.114 
SC 3.398 3.926 0.726 2.128 0.077 3.085 
AC 3.323 3.771 0.633 1.939 0.067 3.010 
PC 3.095 3.369 0.633 1.874 0.056 2.636 
DDGS 3.425 4.013 0.869 2.283 0.063 3.105 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Luxembourg Avg 3.218 2.950 0.522 1.561 0.000 3.060 
RC 3.494 3.467 0.504 1.489 0.000 2.992 
SC 3.494 3.452 0.504 1.489 0.000 2.992 
AC 3.441 3.393 0.504 1.489 0.000 2.992 
PC 3.232 3.050 0.504 1.489 0.000 2.992 
DDGS 3.507 3.481 0.632 1.645 0.000 3.317 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Malta Avg 3.949 3.497 1.424 2.538 0.167 2.565 
 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Malta RC 3.997 3.795 1.634 3.041 0.173 2.510 
SC 4.065 3.973 1.910 3.300 0.197 2.563 
AC 3.980 3.743 1.363 2.913 0.167 2.510 
PC 3.880 3.441 1.426 2.459 0.161 2.510 
DDGS 4.399 4.116 2.323 3.377 0.187 2.830 
BP 3.879 3.440 1.363 2.423 0.165 2.510 
Netherlands Avg 3.656 3.419 1.124 2.177 0.066 2.223 
RC 4.157 4.195 1.079 2.074 0.063 2.839 
SC 4.364 4.339 1.081 2.176 0.069 2.905 
AC 4.195 4.126 1.079 2.074 0.063 2.767 
PC 3.731 3.587 1.079 2.074 0.063 2.345 
DDGS 4.362 4.458 1.481 2.811 0.072 2.904 
BP 3.603 3.369 1.079 2.133 0.068 2.176 
Poland Avg 3.044 3.284 0.744 2.105 0.095 2.869 
RC 3.443 3.977 0.808 2.456 0.110 3.683 
SC 3.592 4.105 0.905 2.611 0.123 3.769 
AC 3.471 3.916 0.719 2.337 0.106 3.586 
PC 3.140 3.437 0.721 2.015 0.092 3.051 
DDGS 3.587 4.212 1.069 2.611 0.103 3.767 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Portugal Avg 3.577 2.819 1.263 2.539 0.161 2.697 
RC 3.690 3.256 1.210 2.837 0.155 2.654 
SC 3.769 3.358 1.384 3.038 0.171 2.749 
AC 3.672 3.205 1.210 2.479 0.155 2.642 
PC 3.543 2.844 1.213 2.474 0.155 2.642 
DDGS 3.963 3.445 1.888 3.170 0.175 2.978 
BP 3.519 2.776 1.210 2.418 0.158 2.642 
Romania Avg 3.458 3.773 0.463 1.513 0.084 3.158 
RC 3.971 4.650 0.573 1.795 0.127 4.143 
SC 4.096 4.814 0.644 1.925 0.144 4.100 
AC 3.991 4.573 0.500 1.711 0.124 3.993 
  









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Romania PC 3.606 3.963 0.474 1.449 0.091 3.379 
DDGS 4.130 4.953 0.752 1.991 0.105 4.129 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Slovakia Avg 2.962 2.993 0.817 2.187 0.080 2.812 
RC 3.360 3.594 0.880 2.535 0.081 3.146 
SC 3.501 3.708 0.994 2.707 0.092 3.262 
AC 3.379 3.540 0.789 2.425 0.079 3.085 
PC 3.049 3.113 0.789 2.083 0.077 2.840 
DDGS 3.506 3.803 1.166 2.745 0.085 3.352 
BP 2.927 2.955 0.789 2.083 0.081 2.756 
Slovenia Avg 2.964 2.985 0.709 1.909 0.024 2.970 
RC 3.281 3.550 0.686 1.819 0.030 3.433 
SC 3.316 3.622 0.712 1.861 0.034 3.403 
AC 3.244 3.501 0.686 1.819 0.029 3.326 
PC 3.002 3.108 0.686 1.819 0.023 3.040 
DDGS 3.329 3.653 0.895 2.369 0.026 3.423 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Spain Avg 3.573 2.873 1.065 2.244 0.094 2.680 
RC 3.747 3.471 1.036 2.319 0.091 3.080 
SC 3.880 3.585 1.186 2.569 0.097 3.182 
AC 3.728 3.416 1.021 2.138 0.091 3.020 
PC 3.577 2.993 1.067 2.173 0.091 2.662 
DDGS 4.032 3.680 1.626 2.763 0.103 3.217 
BP 3.519 2.831 1.021 2.138 0.092 2.626 
Sweden Avg 3.541 3.184 0.836 1.995 0.011 2.962 
RC 3.897 3.777 0.804 1.901 0.012 3.528 
SC 3.939 3.853 0.804 1.901 0.013 3.497 
AC 3.847 3.717 0.804 1.901 0.012 3.419 
PC 3.558 3.298 0.804 1.901 0.011 3.096 
DDGS 3.955 3.888 0.994 2.117 0.011 3.518 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
United Kingdom Avg 3.521 3.028 0.563 1.282 0.045 4.552 
 









Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
United Kingdom RC 3.779 3.521 0.526 1.166 0.043 4.848 
SC 3.777 3.496 0.540 1.217 0.047 4.809 
AC 3.718 3.434 0.526 1.166 0.043 4.709 
PC 3.492 3.129 0.526 1.166 0.043 4.351 
DDGS 3.791 3.527 0.719 1.451 0.047 4.835 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’, ‘SC’, ‘AC’, ‘PC’, ‘DDGS’, and ‘BP’ stand for feeding strategies with maximum 
shares of ‘rapeseed cake’, ‘soybean cake’, ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, and ‘sugar beet pulp’. 
Table 158: Nitrogen excretion of livestock in the EU 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria Avg 0.071 0.067 0.031 0.045 0.009 0.090 
RC 0.099 0.118 0.030 0.049 0.009 0.117 
SC 0.106 0.127 0.035 0.052 0.010 0.124 
AC 0.101 0.114 0.030 0.043 0.009 0.104 
PC 0.079 0.079 0.030 0.043 0.009 0.086 
DDGS 0.106 0.135 0.048 0.054 0.010 0.127 
BP 0.067 0.064 0.030 0.043 0.009 0.086 
Belgium Avg 0.069 0.066 0.032 0.045 0.006 0.085 
RC 0.085 0.119 0.034 0.052 0.006 0.081 
SC 0.100 0.125 0.039 0.054 0.006 0.089 
AC 0.092 0.114 0.031 0.043 0.006 0.080 
PC 0.066 0.077 0.031 0.044 0.006 0.088 
DDGS 0.095 0.132 0.052 0.056 0.007 0.117 
BP 0.066 0.063 0.031 0.043 0.006 0.080 
Bulgaria Avg 0.055 0.074 0.032 0.039 0.009 0.114 
RC 0.068 0.126 0.041 0.051 0.010 0.143 
SC 0.085 0.136 0.048 0.055 0.011 0.154 
AC 0.076 0.121 0.033 0.049 0.009 0.138 
 




Table 158: Nitrogen excretion of livestock in the EU (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Bulgaria PC 0.056 0.084 0.032 0.039 0.008 0.117 
DDGS 0.079 0.144 0.059 0.055 0.010 0.168 
BP 0.052 0.070 0.031 0.037 0.008 0.108 
Croatia Avg 0.055 0.072 0.032 0.037 0.007 0.131 
RC 0.059 0.128 0.042 0.054 0.010 0.162 
SC 0.076 0.138 0.050 0.059 0.012 0.172 
AC 0.067 0.122 0.033 0.052 0.009 0.155 
PC 0.052 0.083 0.032 0.037 0.007 0.130 
DDGS 0.071 0.147 0.063 0.055 0.009 0.193 
BP 0.052 0.068 0.030 0.035 0.008 0.124 
Cyprus Avg 0.050 0.061 0.015 0.038 0.010 0.073 
RC 0.047 0.073 0.015 0.042 0.010 0.069 
SC 0.047 0.079 0.018 0.045 0.012 0.069 
AC 0.047 0.070 0.014 0.040 0.010 0.069 
PC 0.047 0.061 0.014 0.036 0.010 0.069 
DDGS 0.059 0.091 0.024 0.051 0.012 0.091 
BP 0.047 0.058 0.014 0.036 0.010 0.069 
Czech Republic Avg 0.055 0.065 0.034 0.038 0.004 0.115 
RC 0.078 0.117 0.033 0.038 0.004 0.198 
SC 0.092 0.126 0.039 0.042 0.004 0.212 
AC 0.084 0.112 0.033 0.036 0.004 0.190 
PC 0.061 0.075 0.033 0.036 0.004 0.130 
DDGS 0.087 0.134 0.048 0.048 0.005 0.211 
BP 0.053 0.062 0.033 0.037 0.004 0.109 
Denmark Avg 0.071 0.069 0.037 0.045 0.005 0.143 
RC 0.070 0.103 0.041 0.052 0.005 0.184 
SC 0.085 0.110 0.048 0.055 0.006 0.187 
AC 0.078 0.098 0.035 0.050 0.005 0.176 
PC 0.067 0.067 0.037 0.043 0.005 0.146 
DDGS 0.081 0.117 0.061 0.057 0.006 0.188 
BP 0.067 0.065 0.035 0.043 0.005 0.136 
Estonia Avg 0.058 0.070 0.029 0.035 0.007 0.129 
 




Table 158: Nitrogen excretion of livestock in the EU (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Estonia RC 0.078 0.117 0.028 0.037 0.006 0.191 
SC 0.079 0.125 0.032 0.039 0.007 0.188 
AC 0.075 0.112 0.028 0.035 0.006 0.179 
PC 0.062 0.080 0.028 0.033 0.006 0.143 
DDGS 0.079 0.132 0.041 0.042 0.007 0.190 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Finland Avg 0.075 0.074 0.033 0.043 0.003 0.130 
RC 0.104 0.122 0.031 0.041 0.003 0.127 
SC 0.117 0.131 0.032 0.043 0.003 0.137 
AC 0.112 0.117 0.031 0.041 0.003 0.124 
PC 0.083 0.082 0.031 0.041 0.003 0.124 
DDGS 0.118 0.139 0.044 0.051 0.003 0.175 
BP 0.071 0.070 0.031 0.043 0.003 0.124 
France Avg 0.069 0.066 0.031 0.044 0.012 0.097 
RC 0.085 0.115 0.029 0.042 0.011 0.139 
SC 0.100 0.121 0.031 0.047 0.012 0.145 
AC 0.091 0.110 0.029 0.042 0.011 0.133 
PC 0.067 0.076 0.029 0.042 0.011 0.097 
DDGS 0.095 0.127 0.043 0.054 0.013 0.145 
BP 0.065 0.062 0.029 0.042 0.011 0.092 
Germany Avg 0.072 0.093 0.028 0.041 0.008 0.125 
RC 0.099 0.160 0.027 0.039 0.008 0.206 
SC 0.117 0.167 0.031 0.039 0.010 0.215 
AC 0.107 0.153 0.027 0.039 0.008 0.196 
PC 0.077 0.108 0.027 0.039 0.008 0.141 
DDGS 0.111 0.175 0.044 0.048 0.009 0.215 
BP 0.069 0.088 0.027 0.039 0.008 0.118 
Greece Avg 0.090 0.052 0.030 0.045 0.018 0.093 
RC 0.086 0.073 0.037 0.058 0.020 0.101 
SC 0.102 0.079 0.043 0.063 0.023 0.109 
AC 0.091 0.070 0.031 0.056 0.019 0.097 
PC 0.091 0.052 0.030 0.045 0.017 0.094 
 




Table 158: Nitrogen excretion of livestock in the EU (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Greece DDGS 0.119 0.089 0.057 0.063 0.021 0.129 
BP 0.086 0.050 0.028 0.043 0.017 0.088 
Hungary Avg 0.058 0.055 0.032 0.038 0.012 0.112 
RC 0.056 0.084 0.041 0.051 0.014 0.125 
SC 0.071 0.090 0.048 0.055 0.017 0.135 
AC 0.063 0.080 0.033 0.049 0.013 0.119 
PC 0.056 0.054 0.032 0.038 0.012 0.108 
DDGS 0.077 0.097 0.060 0.054 0.014 0.157 
BP 0.055 0.052 0.031 0.037 0.012 0.107 
Ireland Avg 0.069 0.085 0.009 0.015 0.002 0.145 
RC 0.075 0.105 0.007 0.010 0.002 0.161 
SC 0.075 0.103 0.007 0.010 0.002 0.159 
AC 0.072 0.098 0.007 0.010 0.002 0.152 
PC 0.060 0.081 0.008 0.013 0.002 0.126 
DDGS 0.076 0.105 0.011 0.015 0.002 0.160 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Italy Avg 0.071 0.068 0.029 0.045 0.018 0.097 
RC 0.073 0.100 0.033 0.049 0.020 0.095 
SC 0.093 0.107 0.039 0.053 0.023 0.104 
AC 0.082 0.090 0.028 0.044 0.019 0.092 
PC 0.069 0.072 0.030 0.044 0.017 0.093 
DDGS 0.090 0.113 0.051 0.061 0.020 0.129 
BP 0.068 0.065 0.028 0.043 0.017 0.092 
Latvia Avg 0.064 0.077 0.021 0.030 0.007 0.127 
RC 0.080 0.125 0.020 0.029 0.013 0.183 
SC 0.081 0.133 0.023 0.030 0.015 0.180 
AC 0.078 0.120 0.020 0.029 0.012 0.172 
PC 0.064 0.086 0.020 0.029 0.008 0.141 
DDGS 0.081 0.141 0.028 0.034 0.010 0.182 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Lithuania Avg 0.060 0.077 0.027 0.035 0.004 0.106 
RC 0.080 0.127 0.028 0.036 0.006 0.163 
 




Table 158: Nitrogen excretion of livestock in the EU (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Lithuania SC 0.081 0.135 0.032 0.038 0.007 0.160 
AC 0.077 0.122 0.026 0.034 0.006 0.153 
PC 0.064 0.086 0.026 0.033 0.004 0.118 
DDGS 0.081 0.143 0.041 0.040 0.005 0.162 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Luxembourg Avg 0.070 0.071 0.015 0.030 0.000 0.117 
RC 0.076 0.114 0.014 0.029 0.000 0.111 
SC 0.077 0.112 0.014 0.029 0.000 0.111 
AC 0.074 0.108 0.014 0.029 0.000 0.111 
PC 0.066 0.079 0.014 0.029 0.000 0.111 
DDGS 0.077 0.115 0.020 0.032 0.000 0.140 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Malta Avg 0.073 0.074 0.032 0.045 0.015 0.096 
RC 0.070 0.093 0.038 0.054 0.016 0.091 
SC 0.070 0.105 0.045 0.059 0.019 0.095 
AC 0.070 0.090 0.031 0.052 0.015 0.091 
PC 0.070 0.070 0.032 0.043 0.014 0.091 
DDGS 0.091 0.114 0.056 0.060 0.018 0.119 
BP 0.070 0.070 0.031 0.043 0.015 0.091 
Netherlands Avg 0.078 0.084 0.037 0.044 0.006 0.084 
RC 0.100 0.149 0.035 0.041 0.005 0.138 
SC 0.118 0.161 0.035 0.043 0.006 0.144 
AC 0.108 0.143 0.035 0.041 0.005 0.132 
PC 0.079 0.098 0.035 0.041 0.005 0.095 
DDGS 0.112 0.171 0.052 0.057 0.007 0.144 
BP 0.074 0.080 0.035 0.043 0.006 0.080 
Poland Avg 0.059 0.076 0.032 0.037 0.008 0.120 
RC 0.083 0.137 0.036 0.044 0.010 0.197 
SC 0.097 0.148 0.043 0.047 0.012 0.205 
AC 0.089 0.132 0.031 0.041 0.010 0.188 
PC 0.066 0.090 0.031 0.035 0.008 0.138 
DDGS 0.092 0.158 0.053 0.047 0.009 0.205 
 




Table 158: Nitrogen excretion of livestock (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Poland BP 0.000 0.000 0.000 0.000 0.000 0.000 
Portugal Avg 0.069 0.062 0.033 0.045 0.015 0.096 
RC 0.066 0.093 0.031 0.050 0.014 0.092 
SC 0.069 0.100 0.036 0.054 0.016 0.100 
AC 0.066 0.089 0.031 0.044 0.014 0.091 
PC 0.066 0.063 0.031 0.044 0.014 0.091 
DDGS 0.082 0.106 0.052 0.057 0.016 0.120 
BP 0.066 0.059 0.031 0.043 0.014 0.091 
Romania Avg 0.079 0.103 0.016 0.026 0.005 0.145 
RC 0.114 0.179 0.023 0.031 0.010 0.240 
SC 0.123 0.194 0.028 0.034 0.012 0.236 
AC 0.118 0.173 0.019 0.030 0.010 0.225 
PC 0.091 0.119 0.017 0.025 0.006 0.166 
DDGS 0.123 0.206 0.035 0.035 0.008 0.239 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Slovakia Avg 0.056 0.066 0.036 0.039 0.007 0.108 
RC 0.079 0.118 0.040 0.045 0.007 0.141 
SC 0.093 0.128 0.047 0.048 0.009 0.152 
AC 0.085 0.114 0.034 0.043 0.007 0.135 
PC 0.061 0.076 0.034 0.037 0.007 0.111 
DDGS 0.088 0.137 0.058 0.049 0.008 0.160 
BP 0.053 0.062 0.034 0.037 0.008 0.103 
Slovenia Avg 0.061 0.072 0.029 0.034 0.002 0.125 
RC 0.074 0.121 0.028 0.032 0.002 0.170 
SC 0.075 0.127 0.030 0.033 0.003 0.167 
AC 0.072 0.117 0.028 0.032 0.002 0.159 
PC 0.059 0.082 0.028 0.032 0.002 0.132 
DDGS 0.075 0.130 0.041 0.042 0.002 0.169 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Spain Avg 0.071 0.064 0.032 0.045 0.009 0.095 
RC 0.068 0.110 0.031 0.047 0.008 0.131 
SC 0.076 0.119 0.037 0.052 0.009 0.140 
 




Table 158: Nitrogen excretion of livestock (cont.) 
Country/ 
N-excretion in 
[t LSU-1 a-1] 
Feed strategy Species 
Bovine (dairy)  Bovine (other) Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Spain AC 0.068 0.106 0.030 0.043 0.008 0.125 
PC 0.068 0.073 0.032 0.043 0.008 0.094 
DDGS 0.087 0.126 0.053 0.056 0.010 0.143 
BP 0.068 0.061 0.030 0.043 0.008 0.090 
Sweden Avg 0.078 0.079 0.027 0.040 0.001 0.110 
RC 0.090 0.129 0.025 0.038 0.001 0.160 
SC 0.091 0.135 0.025 0.038 0.001 0.157 
AC 0.087 0.124 0.025 0.038 0.001 0.150 
PC 0.074 0.089 0.025 0.038 0.001 0.122 
DDGS 0.091 0.138 0.033 0.042 0.001 0.159 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
United Kingdom Avg 0.078 0.080 0.015 0.025 0.003 0.179 
RC 0.085 0.121 0.014 0.022 0.003 0.205 
SC 0.086 0.119 0.014 0.023 0.003 0.201 
AC 0.082 0.114 0.014 0.022 0.003 0.193 
PC 0.071 0.089 0.014 0.022 0.003 0.161 
DDGS 0.086 0.122 0.022 0.028 0.003 0.204 
BP 0.000 0.000 0.000 0.000 0.000 0.000 
Note: ‘avg’ stands for ‘average feeding strategy’ and reflects the situation in the base solution; ‘RC’, ‘SC’, ‘AC’, ‘PC’, ‘DDGS’, and ‘BP’ stand for feeding strategies with maximum shares 
of ‘rapeseed cake’, ‘soybean cake’, ‘other annual oil crop cake’, ‘other perennial oil crop cake’, ‘DDGS’, and ‘sugar beet pulp’. 
 
 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] 











Bovine meat 683.2 683.3 680.9 691.4 697.2 752.9 755.2 780.3 795.5 840.5 796.6 820.6 835.8 829.2 801.6 840.4 889.8 
M/G meat 214.2 222.2 216.7 219.6 221.0 226.7 228.4 227.7 224.9 222.5 221.9 220.8 220.7 205.2 217.8 228.3 236.2 
Pig meat 42.6 44.3 46.8 50.2 51.3 51.3 54.4 58.8 58.7 59.1 64.6 71.9 71.2 71.0 71.6 67.9 73.6 
Poultry meat 106.6 110.0 111.7 115.8 120.3 129.1 136.1 141.4 156.5 165.9 174.5 182.0 189.0 191.2 203.7 212.1 226.5 
Eggs 108.4 111.5 112.3 116.9 121.0 124.7 130.0 134.8 143.3 146.2 151.5 156.0 159.8 172.0 182.2 195.5 193.8 
Milk 2570.6 2620.4 2612.3 2654.4 2734.5 2841.2 2841.8 2944.5 3043.2 3226.9 3345.6 3429.7 3416.4 3403.9 3521.7 3566.0 3716.4 
Barley  -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.3 -0.1 -0.1 -0.1 -0.9 -0.8 -0.7 -0.7 
Corn -353.4 -398.2 -339.4 -418.0 -500.8 -455.2 -510.4 -551.3 -572.6 -582.7 -694.3 -767.3 -669.0 -692.0 -759.7 -805.2 -749.7 
Rice -133.4 -146.7 -146.7 -153.4 -133.4 -140.1 -166.8 -166.8 -173.4 -180.1 -166.8 -166.8 -153.4 -173.4 -160.1 -166.8 -166.8 
Other cereals -116.4 -119.5 -121.0 -119.5 -126.7 -133.5 -140.4 -149.1 -169.5 -179.9 -168.1 -167.9 -168.2 -156.1 -172.5 -168.5 -162.4 
Other an. OC 0.0 0.0 0.0 0.0 0.0 -10.1 -1.5 -13.4 -10.4 -3.8 -5.5 -7.8 -19.3 -10.2 -13.4 -16.2 -11.9 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.9 -1.3 0.0 0.0 0.0 0.0 0.0 0.0 
Sugar cane -16.8 -17.0 -20.3 -20.3 -20.2 -20.7 -19.6 -19.0 -22.3 -23.1 -23.8 -20.9 -23.8 -31.4 -27.6 -25.7 -25.6 
Fruits  -931.9 -981.8 -1082.5 -1133.2 -783.2 -885.8 -1132.1 -1305.9 -1382.8 -1925.2 -1896.4 -1914.7 -2037.4 -2226.7 -2283.8 -2045.8 -2144.7 
Pulses -3.4 -3.5 -3.6 -4.2 -4.4 -4.0 -4.5 -4.3 -4.4 -4.5 -4.7 -4.7 -4.9 -4.9 -4.9 -5.0 -5.1 
Starchy roots -791.9 -804.5 -825.6 -808.6 -906.8 -788.7 -847.0 -825.1 -1133.4 -1888.3 -1869.5 -1821.6 -1393.9 -1467.2 -1687.2 -1735.1 -1402.3 
Rape cake -5.0 -2.4 -3.3 -6.8 -6.4 -7.7 -7.6 -7.8 -6.7 -10.0 -10.6 -5.2 -8.4 -9.8 -9.7 -1.9 -7.8 
Soy cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -7.7 -6.2 -9.2 -16.9 
Annual cake -53.2 -58.6 -58.8 -86.3 -82.2 -102.7 -100.3 -93.2 -80.3 -110.6 -111.8 -130.3 -152.0 -174.5 -138.9 -182.4 -188.4 
Peren. Cake -1.7 -1.5 -2.9 -1.9 -1.9 -4.0 -4.2 -0.7 -0.5 -2.2 -10.3 -10.4 -4.1 -8.4 -15.8 -12.0 -15.0 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.1 0.0 0.0 
Sug. b. pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Enteric  57791 58788 59344 60422 62231 63068 64535 65545 66666 67728 68291 68982 69963 70464 71322 71488 73210 
M. Man. 2562 2613 2652 2712 2778 2823 2896 2948 3008 3056 3108 3169 3200 3221 3271 3277 3373 
M. soils 838 855 867 887 906 927 950 976 1008 1028 1056 1085 1087 1084 1110 1110 1156 
M. pasture 40076 40705 40973 41599 42786 43301 44230 44851 45620 46322 46714 47140 47911 48152 48679 48791 49985 











Bovine meat 80.1 86.1 90.9 90.1 97.4 96.2 105.9 110.1 109.0 121.2 125.7 125.3 125.4 127.9 138.6 136.3 140.8 
M/G meat 22.0 22.6 23.5 24.0 24.5 27.7 28.4 29.4 29.8 30.6 30.4 33.2 29.5 31.2 33.0 35.0 36.8 
Pig meat 14.0 14.2 14.4 14.4 15.5 16.1 15.7 17.3 18.0 19.0 20.3 21.3 21.9 22.8 24.9 30.0 32.0 
Poultry meat 9.0 9.3 9.8 11.2 11.7 13.1 14.4 15.3 16.9 17.9 18.5 18.6 19.6 20.0 20.4 22.6 23.4 
Eggs 8.2 8.4 8.9 10.0 10.3 11.1 12.1 12.7 13.7 13.7 13.8 13.8 13.9 14.0 14.2 14.7 17.0 
Milk 289.2 296.1 305.1 308.7 313.0 320.0 326.1 333.8 337.4 359.7 366.0 376.3 366.3 343.2 355.9 356.5 377.2 
Corn -29.1 -27.6 -25.8 -25.4 -25.5 -23.1 -23.2 -29.0 -33.1 -31.2 -31.1 -31.0 -31.7 -34.8 -39.9 -34.7 -33.9 
Other cereals -14.7 -15.1 -18.7 -16.2 -14.3 -13.5 -13.6 -13.7 -13.6 -12.9 -12.4 -11.3 -10.7 -12.0 -11.1 -10.8 -12.1 
Other an. OC -1.7 -1.8 -1.8 -1.8 -1.9 -1.9 -1.9 -1.8 -2.0 -2.1 -2.2 -2.6 -2.3 -2.8 -3.3 -3.4 -3.4 
Sugar cane -8.7 -9.5 -9.0 -9.3 -9.5 -10.1 -10.2 -10.4 -10.3 -11.6 -13.3 -13.0 -15.7 -13.5 -16.7 -5.3 -6.2 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 
In-/Output; Year 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 
 
Fruits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -12.0 -12.0 -12.2 -12.5 -13.8 
Starchy roots -198.9 -216.5 -251.4 -210.1 -214.5 -218.7 -263.9 -273.8 -248.1 -276.8 -255.0 -268.5 -265.4 -318.9 -304.4 -284.3 -261.9 
Annual cake -36.8 -51.4 -43.3 -44.0 -53.2 -50.8 -55.5 -62.7 -61.3 -65.5 -69.9 -61.2 -81.7 -97.8 -71.5 -86.8 -96.8 
Peren. Cake -48.2 -39.1 -32.3 -42.7 -31.5 -30.6 -38.9 -46.8 -53.2 -52.7 -56.0 -52.0 -36.0 -40.7 -33.1 -35.0 -28.1 
Enteric  7427 7519 7677 7645 7811 8181 8431 8603 8904 9411 9779 10128 9709 9113 9458 9589 10236 
M. Man. 491 497 508 512 523 549 560 588 611 651 679 709 699 685 710 766 812 
M. soils 192 195 200 203 208 218 222 237 246 263 274 285 285 285 297 333 352 
M. pasture 5272 5324 5420 5402 5520 5794 5981 6113 6334 6716 6939 7161 6870 6469 6720 6877 7335 











Bovine meat 374.8 380.2 385.3 389.1 409.2 429.6 448.5 502.9 504.6 497.2 516.4 534.5 553.3 562.6 569.9 577.9 602.7 
M/G meat 228.8 218.0 210.3 220.7 232.2 238.1 248.0 261.1 266.6 268.1 276.4 283.1 296.2 297.9 301.9 299.0 308.6 
Pig meat 3.7 3.3 2.6 2.3 2.1 1.9 2.1 2.4 3.3 3.2 3.6 3.9 3.7 3.0 2.6 3.1 3.2 
Poultry meat 124.9 126.6 130.4 135.7 139.1 142.3 147.8 151.9 156.5 164.4 169.3 183.4 183.8 191.9 204.3 218.8 239.6 
Eggs 95.5 99.4 104.1 112.8 114.6 126.1 133.0 140.3 137.2 141.7 145.8 150.7 158.4 161.3 174.8 189.2 213.8 
Milk 3108.6 3118.1 3066.4 3198.0 3301.7 3385.9 3483.5 3894.8 3941.1 3974.1 4090.5 4198.1 4294.5 4432.2 4563.6 4791.3 5047.6 
Barley -135.0 -445.5 -597.4 -439.8 -431.6 -157.8 -507.5 -1107.0 -703.2 -718.7 -917.4 -996.9 -754.9 -966.3 -950.0 -762.9 -662.6 
Corn -293.9 -423.4 -380.6 -384.5 -434.9 -459.2 -456.6 -456.3 -447.2 -459.9 -355.7 -524.5 -526.2 -696.8 -916.2 -1167.0 -1239.3 
Rice -22.9 -40.8 -44.4 -40.7 -35.8 -33.6 -45.6 -51.8 -51.2 -52.1 -50.7 -50.2 -45.5 -44.9 -48.5 -46.0 -45.5 
Other cereals -535.1 -558.0 -571.0 -584.5 -622.5 -623.5 -640.9 -680.6 -613.5 -667.7 -676.3 -667.6 -664.9 -676.5 -683.4 -696.7 -590.6 
Sugar cane -544.2 -625.0 -669.9 -635.7 -616.1 -622.7 -631.3 -728.9 -824.0 -832.1 -823.5 -924.1 -881.9 -772.0 -869.2 -844.6 -837.9 
Wheat -221.6 -232.2 -233.7 -219.2 -247.3 -273.2 -290.0 -286.1 -335.3 -340.0 -349.6 -365.1 -393.2 -448.2 -473.8 -523.1 -479.1 
Fruits -21.3 -13.4 -19.5 -21.4 -22.8 -22.8 -22.0 -24.1 -21.4 -21.9 -22.4 -23.2 -22.7 -22.6 -23.7 -25.1 -25.5 
Pulses -38.5 -78.6 -73.8 -68.6 -87.3 -91.2 -71.7 -91.2 -92.1 -105.8 -116.3 -144.1 -122.1 -184.7 -210.0 -209.2 -151.1 
Vegetables -21.6 -24.2 -25.8 -27.5 -19.8 -21.3 -16.0 -25.4 -15.4 -21.4 -26.1 -22.8 -27.3 -31.2 -34.8 -36.8 -33.4 
Rape cake -3.2 -5.1 -6.9 -2.4 -0.7 -1.7 -7.5 -4.0 -6.3 -5.6 -10.0 -3.3 -2.6 -0.2 -13.0 -1.0 -18.5 
Soy cake 0.0 -4.4 0.0 -3.1 0.0 -2.1 -1.9 -2.6 -3.9 -12.8 -10.9 -14.9 -28.5 -37.3 -32.9 -75.7 -133.9 
Annual cake -220.2 -258.4 -321.7 -224.9 -357.0 -309.2 -245.1 -214.6 -345.4 -400.3 -420.9 -478.9 -515.3 -635.3 -546.4 -454.8 -658.7 
Peren. Cake -353.3 -364.5 -577.5 -547.7 -512.5 -337.3 -389.0 -682.7 -370.6 -536.6 -1109.8 -509.9 -741.5 -713.9 -1007.8 -679.6 -648.7 
Sug. b. pulp -22.0 -21.6 -26.0 -50.1 -46.8 -95.8 -93.6 -175.7 -196.1 -222.9 -354.6 -364.9 -287.3 -426.0 -396.3 -520.4 -342.1 
Enteric  20462 19728 20296 21606 22289 23743 25352 27305 27646 27948 28603 28695 29743 30191 31377 31415 31214 
M. Man. 1015 986 1007 1062 1087 1150 1220 1319 1333 1347 1378 1388 1436 1458 1509 1518 1508 
M. soils 258 251 255 269 279 293 307 328 336 342 349 355 366 372 384 391 402 
M. pasture 12715 12132 12526 13443 13929 14881 15966 17099 17410 17686 18100 18134 18840 19165 19977 19976 20059 




. Bovine meat 436.5 443.9 485.7 515.3 519.3 499.4 447.7 420.0 457.3 469.5 499.6 554.3 584.6 620.3 592.1 603.0 638.4 
M/G meat 143.2 145.7 145.8 148.0 164.5 171.6 175.8 200.4 226.3 208.1 221.8 236.2 186.5 164.6 172.7 178.4 176.6 
Pig meat 60.1 61.9 61.2 66.3 68.3 70.4 78.7 75.8 86.7 84.9 83.2 94.3 104.8 95.9 92.5 98.1 99.2 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 











Poultry meat 36.0 41.8 46.2 53.4 60.6 71.0 81.9 93.3 103.2 109.7 113.8 132.4 157.9 153.7 176.7 201.8 202.6 
Eggs 64.4 67.3 68.5 69.7 91.9 101.5 107.9 117.3 127.3 113.4 109.1 113.0 119.3 142.8 156.4 139.9 141.3 
Milk 2772.5 2691.8 2609.1 2303.7 2706.4 2733.1 2977.9 3146.9 3033.3 3086.6 2867.0 3070.1 2967.9 2654.5 2683.2 2732.2 2731.1 
Barley -11.8 -7.8 -1.6 -18.8 -8.6 -4.2 -1.2 -1.0 -2.0 -11.4 -1.7 -0.5 -0.2 -13.5 -9.5 -10.5 -3.0 
Corn -1123.6 -1051.7 -1113.0 -815.3 -849.6 -1712.2 -1607.7 -1887.1 -2095.3 -2383.3 -2043.7 -2347.9 -2524.4 -2750.3 -2822.7 -2873.4 -2847.7 
Other cereals -85.7 -77.5 -66.1 -113.6 -103.0 -130.4 -147.0 -147.9 -132.8 -144.4 -113.8 -104.4 -107.3 -154.4 -155.4 -146.8 -160.0 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.0 -2.0 -3.0 
Other an. OC -1.8 -1.8 -1.8 -1.6 -1.4 -2.1 -2.2 -0.1 -1.0 -1.5 -2.2 -0.8 -2.6 -1.5 -2.6 -3.0 -3.0 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Wheat -20.5 -19.4 -23.5 -24.6 -21.1 -23.9 -31.3 -24.9 -26.3 -30.3 -34.3 -35.3 -39.6 -41.3 -35.9 -45.0 -42.6 
Pulses -18.7 -45.3 -55.3 -21.7 -44.9 -41.6 -44.6 -44.4 -19.4 -40.1 -8.7 -10.7 -9.2 -7.2 -3.5 -2.5 -3.5 
Starchy roots -38.0 -38.5 -44.3 -44.6 -43.2 -45.7 -53.2 -59.6 -56.8 -67.0 -68.8 -72.2 -60.4 -69.4 -75.3 -72.6 -80.1 
Vegetables -21.7 -23.8 -26.1 -27.9 -30.5 -31.8 -31.8 -33.7 -35.0 -36.3 -36.3 -39.5 -43.5 -41.5 -42.9 -46.6 -50.7 
Soy cake -1.9 -1.9 -1.7 -2.1 -2.3 -2.0 -2.9 -2.7 -5.1 -4.9 -1.9 -3.4 -2.5 -12.8 -11.8 -10.3 -12.0 
Annual cake -41.5 -6.9 -79.5 -52.7 -68.6 -87.1 -85.5 -56.7 -76.3 -74.8 -111.2 -88.7 -78.1 -87.0 -183.2 -210.3 -312.9 
Enteric  17279 17526 17485 17295 17173 15974 16147 16457 16924 16819 16599 16685 17024 17633 17432 17623 18274 
M. Man. 901 912 906 898 882 817 820 843 876 859 833 849 875 893 887 899 933 
M. soils 336 337 333 328 326 310 311 323 337 334 315 322 329 332 328 331 341 
M. pasture 12631 12823 12806 12671 12597 11796 11911 12125 12463 12343 12192 12234 12486 12876 12755 12881 13344 











Bovine meat 323.8 315.7 332.0 364.7 384.6 389.6 407.1 412.1 450.9 446.0 440.7 403.0 439.5 430.8 398.8 463.2 458.5 
M/G meat 108.2 112.2 120.4 126.9 132.9 141.6 149.1 158.4 168.8 175.5 171.3 166.1 150.1 156.3 176.9 198.0 223.0 
Pig meat 42.8 44.9 47.0 50.3 51.4 53.7 55.4 58.2 62.4 63.5 65.1 66.3 67.6 68.9 73.0 77.3 81.0 
Poultry meat 69.5 74.1 77.9 82.9 86.5 91.1 95.2 99.3 110.4 116.1 122.0 127.0 131.6 136.8 154.8 163.8 177.2 
Eggs 109.5 115.1 120.2 124.5 129.4 133.9 140.2 147.2 154.0 161.1 172.6 179.3 185.1 197.0 209.8 211.9 237.3 
Milk 1024.6 1060.7 1117.4 1168.3 1229.6 1272.7 1298.4 1329.5 1383.7 1421.9 1407.7 1294.4 1183.1 1211.8 1304.0 1384.2 1428.1 
Barley -0.1 -0.1 -0.3 -0.2 -0.3 -0.5 -0.2 -0.2 -1.7 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 -0.1 
Corn -460.7 -433.9 -473.0 -457.1 -484.7 -519.0 -512.0 -516.9 -566.8 -699.2 -654.1 -439.5 -487.8 -438.8 -632.5 -515.3 -414.4 
Rice 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other cereals -1206.4 -1297.8 -1257.1 -1246.6 -1246.3 -1021.7 -1134.2 -1143.6 -1324.7 -1332.0 -1238.5 -1157.3 -1286.4 -1654.0 -1343.0 -1221.6 -1170.9 
Soybeans -5.7 -6.9 -7.0 -5.9 -5.6 -6.0 -6.0 -6.5 -6.2 -5.8 -6.3 -6.3 -6.4 -6.5 -6.5 -7.0 -7.0 
Other an. OC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 
Sugar cane -8.4 -8.4 -8.4 -7.9 -7.4 -7.3 -8.3 -9.4 -11.9 -4.9 -7.1 -3.6 -8.1 -10.1 -8.6 -11.5 -11.5 
Wheat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -5.0 -5.0 
Pulses -142.1 -167.7 -199.4 -201.9 -211.8 -191.6 -183.6 -212.7 -298.9 -284.6 -257.7 -146.1 -179.6 -351.1 -288.3 -249.0 -152.5 
Starchy roots -3355.5 -3420.5 -3689.2 -3867.2 -4143.1 -4425.4 -4651.7 -4817.7 -5213.9 -6055.1 -5271.6 -4834.3 -4858.7 -4867.3 -5603.1 -5293.5 -5246.5 
Annual cake -126.9 -219.6 -287.4 -144.0 -265.1 -112.6 -6.1 -38.3 -178.4 -280.0 -306.8 -254.0 -51.0 -370.0 -194.0 -210.5 -198.3 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 










 Peren. Cake -19.5 -22.1 -25.4 -19.9 -38.2 -21.8 -35.6 -40.5 -34.6 -62.8 -45.0 -32.4 -54.9 -60.8 -83.4 -20.0 -78.8 
Enteric  20451 21265 22091 23541 25155 26073 26921 27693 28342 28902 29534 28943 27192 26939 28192 29516 30749 
M. Man. 1209 1261 1314 1405 1491 1540 1591 1646 1706 1744 1790 1769 1695 1698 1773 1855 1937 
M. soils 431 451 472 503 527 545 562 582 608 620 635 633 626 632 659 687 713 
M. pasture 14657 15235 15837 16835 17954 18570 19168 19697 20129 20529 21010 20650 19442 19422 20370 21330 22174 















Bovine meat 525.7 600.2 639.0 657.4 665.6 675.0 702.4 735.6 753.9 754.4 766.5 784.5 758.9 753.7 870.4 1020.1 1094.5 
M/G meat 33.9 33.8 34.4 36.0 37.3 35.1 36.3 36.5 40.3 40.9 41.9 51.4 51.7 51.8 51.9 52.2 52.8 
Pig meat 469.3 468.2 471.3 473.0 478.9 484.8 496.7 500.4 517.5 542.6 567.0 638.4 704.7 784.8 877.3 977.8 1080.6 
Poultry meat 153.2 167.5 175.4 184.2 200.4 209.1 216.9 224.8 234.7 251.1 268.1 282.3 311.2 339.1 359.3 390.7 416.7 
Eggs 211.4 224.7 252.9 253.0 282.9 311.8 361.5 365.5 403.8 437.0 450.4 506.3 517.2 501.3 548.8 595.1 651.1 
Milk 3313.4 3279.8 3306.2 3382.7 3479.6 4406.5 4681.9 4840.6 5130.0 5380.2 5540.1 6593.3 6937.0 7362.1 7722.8 7905.4 8175.1 
Barley -20.3 -23.2 -23.6 -21.1 -22.9 -23.4 -61.6 -75.7 -120.0 -124.9 -174.1 -172.7 -172.2 -20.3 -23.2 -23.6 -21.1 
Corn -1025.1 -1109.9 -1185.4 -1285.7 -1197.4 -1459.7 -1381.6 -1417.2 -1693.9 -1525.2 -1802.1 -1541.7 -1964.7 -1025.1 -1109.9 -1185.4 -1285.7 
Other cereals -924.1 -1528.3 -1394.6 -2139.4 -2546.9 -2875.9 -2613.8 -2988.2 -3398.9 -3736.0 -5094.1 -4247.0 -5205.3 -924.1 -1528.3 -1394.6 -2139.4 
Soybeans -33.7 -52.8 -65.9 -174.7 -168.1 -64.4 -90.2 -86.8 -122.1 -100.3 -83.7 -35.3 -31.5 -33.7 -52.8 -65.9 -174.7 
Other an. OC -0.8 0.0 -15.6 -1.1 -1.3 -6.0 -46.7 -34.0 -48.8 -46.4 -21.3 -15.5 -85.3 -0.8 0.0 -15.6 -1.1 
Other pe. OC -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.1 0.0 0.0 -0.2 0.0 -0.1 -0.2 
Sugar beet 0.0 0.0 0.0 0.0 0.0 -0.2 0.0 -0.1 0.0 -0.3 -0.3 0.0 -0.1 -0.1 -0.3 -0.3 -0.4 
Sugar cane -204.6 -175.3 -138.7 -226.1 -142.6 -116.9 -91.8 -100.5 -238.7 -227.2 -228.5 -228.0 -355.9 -307.3 -373.7 -370.8 -442.6 
Wheat -56.2 -58.2 -68.2 -88.5 -91.5 -88.7 -114.0 -8.7 -140.0 -236.0 -219.0 -233.0 -272.0 -380.0 -291.0 -263.7 -296.0 
Fruits -235.2 -243.1 -230.3 -235.2 -231.6 -239.4 -251.5 -318.3 -329.2 -318.8 -329.3 -280.1 -277.6 -285.6 -280.7 -277.6 -275.6 
Pulses -89.5 -90.3 -62.1 -88.6 -87.6 -105.4 -114.9 -128.9 -130.6 -125.3 -98.5 -116.4 -84.2 -87.0 -41.6 -40.0 -84.6 
Starchy Roots -3.5 -3.5 -3.6 -3.7 -4.0 -4.1 -4.3 -4.7 -4.6 -6.1 -6.5 -6.8 -7.0 -7.1 -7.1 -7.3 -7.3 
Rape cake -2.3 -1.1 -1.7 -1.1 -2.2 -2.8 -2.8 -2.8 -2.8 -10.5 -3.4 -3.4 -16.2 -20.0 -3.4 -3.4 -3.3 
Soy cake -6.5 -13.7 -13.6 -34.7 -32.8 -42.2 -64.5 -92.3 -137.0 -210.1 -295.3 -273.5 -471.9 -515.7 -507.4 -593.1 -674.1 
Annual cake -231.7 -312.1 -387.6 -491.4 -480.1 -478.5 -452.1 -451.2 -446.5 -359.3 -322.3 -365.3 -347.2 -415.9 -436.1 -323.9 -382.1 
Peren. Cake -86.9 -91.0 -67.8 -76.0 -83.7 -91.6 -82.4 -88.4 -66.4 -66.0 -70.5 -66.5 -67.3 -68.4 -69.5 -76.1 -74.4 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -1.2 -1.8 -5.1 -4.8 -3.3 -4.2 -7.7 
Sug. b. pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4.4 0.0 -0.1 -3.2 -1.2 -3.2 -5.1 -2.7 -1.8 
Enteric  33010 34067 35216 36667 38103 39957 40892 41915 42817 44745 44008 44477 44530 45958 47675 49166 50570 
M. Man. 1759 1865 1972 2087 2207 2268 2366 2445 2514 2614 2618 2703 2739 2799 2923 3036 3162 
M. soils 1251 1313 1414 1483 1557 1595 1685 1742 1808 1865 1849 1899 1930 1986 2088 2173 2281 
M. pasture 15012 15555 16020 16697 17371 18150 18616 19109 19504 20330 20041 20305 20367 20951 21671 22311 22898 
Nitrogen 180.3 189.1 203.7 213.7 224.3 229.8 242.7 250.9 260.5 268.7 266.4 273.5 278.0 286.1 300.8 313.1 328.7 
 Bovine meat 194.9 201.7 207.3 220.4 225.1 228.8 231.3 293.1 286.6 267.7 256.9 251.8 230.8 209.1 194.6 230.7 246.9 
M/G meat 8.8 8.9 8.7 8.7 8.5 8.6 9.7 9.8 9.1 9.1 9.3 9.2 9.3 9.0 9.0 9.1 9.1 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 

















Pig meat 62.1 64.0 65.6 67.6 69.4 73.1 74.3 75.4 78.0 82.2 90.7 94.7 101.3 97.5 96.9 109.3 146.8 
Poultry meat 53.0 57.4 63.0 68.8 74.5 82.6 88.9 92.9 99.3 107.2 116.8 120.2 132.1 131.8 140.6 147.7 160.9 
Eggs 47.3 52.0 56.7 61.0 68.2 76.4 88.6 90.8 99.0 106.1 110.8 112.0 119.5 125.6 132.0 131.9 134.1 
Milk 603.4 624.3 647.4 683.2 720.0 757.2 886.8 938.6 1017.4 1081.3 1089.7 1188.6 1223.5 1253.7 1235.2 1275.9 1368.6 
Barley -12.2 -27.7 -75.4 -46.7 -22.5 -41.2 -36.5 -51.2 -31.1 -35.4 -47.1 -46.7 -19.4 -73.9 -29.4 -80.0 -68.7 
Corn -178.8 -245.3 -241.1 -397.6 -335.6 -377.3 -370.1 -361.7 -337.2 -397.9 -434.2 -463.6 -576.1 -630.6 -702.5 -823.7 -736.8 
Rice -6.9 -7.7 -7.9 -4.1 -1.8 -2.1 -2.4 -3.8 -7.5 -12.5 -11.8 -10.6 -11.2 -14.6 -14.9 -15.0 -15.2 
Other cereals -79.1 -82.0 -91.2 -94.9 -80.6 -72.8 -74.9 -68.3 -89.4 -98.3 -97.7 -64.3 -53.0 -56.0 -66.9 -60.8 -64.9 
Other an. OC 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 0.0 -0.8 -0.5 0.0 -0.1 -0.7 -4.7 -7.4 -4.3 -0.4 
Sugar cane -2014.2 -476.4 -423.9 -484.0 -348.2 -1276.9 -648.1 -3573.4 -3565.4 -3468.8 -3406.5 -3498.3 -3069.3 -3584.1 -1835.0 -1666.0 -4481.7 
Wheat -51.9 -80.7 -80.2 -90.2 -61.6 -64.2 -109.3 -82.5 -120.3 -108.2 -137.6 -205.8 -143.7 -215.8 -236.0 -241.4 -435.6 
Fruits -88.3 -93.7 -97.5 -101.4 -107.8 -111.6 -112.2 -111.0 -112.8 -111.2 -113.9 -119.6 -120.6 -118.9 -118.4 -130.8 -136.2 
Pulses -0.2 -0.2 -0.4 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.3 -0.1 -0.1 -0.1 -0.1 -0.2 
Starchy roots -85.5 -91.5 -98.9 -100.0 -108.0 -108.7 -110.3 -107.7 -114.1 -116.8 -117.2 -122.6 -120.1 -122.3 -128.8 -135.1 -143.1 
Vegetables -1.1 -1.1 -1.1 -1.1 -1.2 -1.4 -1.6 -1.5 -1.5 -1.0 -1.9 -1.7 -2.1 -2.2 -2.3 -3.3 -1.5 
Soy cake -38.9 -66.0 -44.8 -84.4 -29.3 -47.0 -58.5 -52.5 -74.2 -85.9 -86.4 -113.6 -122.7 -168.6 -177.9 -229.2 -232.6 
Annual cake -1.7 -9.9 -8.2 -2.1 -15.1 -7.5 -10.9 -6.4 -18.9 -11.2 -22.8 -29.0 -29.6 -24.7 -22.4 -19.5 -63.1 
Peren. Cake -10.9 -10.5 -11.3 -12.4 -12.6 -13.2 -14.8 -14.6 -13.6 -13.5 -13.7 -13.4 -13.1 -10.1 -10.0 -8.3 -10.1 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.6 -0.4 -0.2 0.0 
Enteric  10368 11293 11584 12102 12351 12528 12719 12897 12657 12334 12062 11949 11862 12221 12414 12699 12497 
M. Man. 596 628 655 681 710 729 731 732 731 731 750 759 762 752 762 780 805 
M. soils 501 519 541 563 582 586 620 610 605 602 621 627 639 634 645 661 682 
M. pasture 4397 4777 4900 5109 5227 5328 5375 5470 5387 5279 5192 5156 5129 5253 5342 5456 5405 
Nitrogen 72.1 74.8 77.9 81.1 83.8 84.4 89.2 87.9 87.2 86.8 89.5 90.4 92.0 91.3 92.9 95.2 98.3 
Bovine meat 8081.1 8076.5 8588.7 9608.7 9824.6 10219 10376 10681 10734 10954 11079 11272 10719 11669 12359 13332 12987 
M/G meat 393.1 381.4 363.6 338.4 306.4 304.4 302.8 281.6 257.2 257.4 259.7 254.6 242.1 218.4 193.8 175.0 164.7 













Poultry meat 3562.7 3489.1 3645.3 3792.9 4033.1 4404.3 4587.5 4486.7 4743.5 5091.8 5111.6 5353.2 5291.0 5313.3 5133.0 5767.1 5859.4 
Eggs 3989.5 4060.3 4045.3 4160.5 4176.5 4205.0 4407.1 4339.4 4316.4 4388.1 4460.0 4400.3 4227.6 4200.8 4128.0 4115.7 4125.0 
Milk 65348.8 65616.2 65163.2 65997.0 64663.3 62739.9 62126.6 61512.3 61163.3 61389.9 61714.4 62469.9 60054.3 60063.2 60096.0 62206.7 63385.1 
Barley -7255.7 -6817.3 -8215.7 -8209.2 -7440.4 -8861.3 -7957.7 -9019.1 -11775 -12420 -13158 -10578 -10595 -9631 -10352 -8490 -9826 
Corn -82402 -81589 -77470 -76449 -86843 -86256 -91518 -93767 -99005 -93585 -103698 -111377 -108849 -84114 -94317 -94524 -98566 
Rape -45.1 -44.6 -53.5 -66.0 -80.9 -89.1 -91.7 -108.8 -121.6 -131.1 -162.0 -172.9 -181.0 -185.8 -195.0 -203.3 -205.0 
Other cereals -29367 -30326 -31124 -29075 -32979 -33719 -29972 -32707 -33910 -36468 -36304 -34061 -34327 -25331 -26821 -23370 -24214 
Soybeans -36.9 -32.9 -24.9 -26.4 -27.7 -27.5 -30.9 -29.4 -29.7 -29.4 -33.9 -32.5 -35.2 -39.7 -35.7 -40.1 -36.1 
Other an. OC -88.4 -107.9 -130.1 -90.1 -137.1 -22.1 -120.2 -46.1 -60.8 -30.4 -91.8 -106.9 -47.1 -103.4 -381.0 -347.8 -462.8 
Sugar beet -20.1 -20.1 -23.3 -23.5 -20.7 -21.1 -19.6 -19.9 -19.6 -16.6 -22.1 -19.4 -18.0 -15.0 -18.9 -23.2 -20.2 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 













Wheat -2392.4 -2152.4 -2240.2 -2756.1 -5326.7 -4171.7 -2790.4 -5819.6 -7766.8 -7140.1 -9188.5 -7517.0 -5312.0 -2644.9 -2805.0 -4062.0 -7361.0 
Pulses -27.7 -35.4 -33.4 -22.5 -22.5 -18.2 -18.7 -3.0 -2.9 -3.3 -4.7 -5.2 -4.9 -7.1 -5.5 -4.5 -13.1 
Starchy roots -1026.0 -885.0 -835.0 -616.0 -979.0 -593.5 -951.6 -554.2 -564.5 -501.1 -461.8 -311.6 -265.4 -318.8 -295.1 -409.1 -438.6 
Vegetables -101.4 -102.8 -108.7 -98.3 -101.7 -97.0 -100.2 -100.6 -100.2 -103.5 -101.5 -99.9 -98.7 -87.9 -89.0 -96.5 -100.8 
Rape cake -16.6 -20.6 -21.4 -23.2 -34.7 -55.7 -64.4 -75.0 -97.3 -105.4 -118.8 -125.3 -182.0 -139.8 -176.7 -263.3 -221.1 
Soy cake -8347.0 -8744.2 -9145.0 -8466.0 -8686.8 -9866.6 -10268 -10180 -10784 -12924 -12867 -12436 -11262 -13692 -12173 -14792 -13519 
Annual cake -2385.0 -2322.7 -2515.1 -2545.2 -2504.5 -2550.0 -1808.3 -1502.3 -1956.0 -1778.3 -1725.7 -1835.4 -2308.0 -2232.4 -1923.0 -1468.5 -1675.9 
Peren. Cake -143.1 -120.3 -97.9 -83.4 -86.0 -96.0 -79.0 -99.4 -94.2 -74.7 -57.7 -81.5 -77.8 -24.6 -2.7 -2.6 -1.6 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.6 -1.2 -0.8 -0.5 -0.3 -0.6 -0.5 -0.4 
Sug. b. pulp 3618.8 3673.7 4687.1 4737.9 4112.9 4118.8 3935.1 5095.7 5465.9 4992.7 5333.7 5622.8 4866.1 4369.3 5852.8 5831.6 4969.6 
Enteric  161525 163885 167397 170308 170802 168474 167298 166755 166255 168446 170939 174308 178104 185206 190101 184756 178124 
M. Man. 57905 59277 59180 59017 57107 54586 56024 55674 55506 54959 57524 56263 55036 55663 54088 52154 52941 
M. soils 15979 15986 15967 16013 15831 15481 15696 15335 15299 15362 15682 15713 15583 15769 15505 15439 15409 
M. pasture 42369 43575 45457 47102 48212 48408 48512 48924 49267 50508 51793 53322 55178 58108 60196 58376 55913 













Bovine meat 4665.9 4924.9 5199.7 4798.9 4777.6 5004.6 5276.2 5625.7 6125.7 5976.7 5239.5 5671.4 5703.2 5708.1 6216.2 6935.5 7051.2 
M/G meat 380.5 386.3 364.2 349.1 390.4 428.0 422.0 451.2 427.6 437.8 428.2 368.6 344.0 336.6 346.0 345.0 341.9 
Pig meat 986.2 1013.2 995.5 1000.3 1079.4 1175.9 1183.5 1205.8 1239.8 1305.3 1397.4 1347.2 1356.2 1370.0 1436.4 1474.5 1512.3 
Poultry meat 316.2 339.7 393.9 443.7 554.0 582.6 639.5 690.8 762.5 873.1 907.7 1008.8 1123.5 1283.2 1316.4 1401.7 1523.2 
Eggs 598.1 582.9 577.7 610.5 647.4 677.3 686.5 719.3 752.7 789.3 854.9 907.6 951.3 1003.1 1093.1 1142.1 1190.6 
Milk 14358.1 14638.8 15153.3 16264.2 16834.0 17564.0 17189.0 18073.8 18381.5 18431.5 19109.5 19722.6 19784.6 21035.6 22619.8 23759.0 22521.3 
Barley -371.3 -312.1 -349.2 -287.7 -291.7 -286.7 -355.8 -327.7 -304.5 -296.3 -408.2 -454.1 -432.8 -445.5 -406.8 -420.6 -293.5 
Corn -9642 -9170 -9434 -9198 -11242 -11516 -12319 -12578 -13033 -13618 -13499 -15084 -14482 -15394 -15570 -16181 -17119 
Rice -8.5 -9.8 -9.3 -15.3 -17.8 -19.3 -15.2 -15.3 -14.0 -34.4 -36.0 -46.5 -94.2 -116.4 -187.1 -172.2 -168.2 
Other cereals -1585.3 -1511.2 -1290.9 -1592.3 -1674.1 -2000.6 -1520.2 -2039.1 -1835.0 -2688.7 -3500.2 -3130.6 -4617.7 -4654.7 -4396.8 -3593.4 -4609.9 
Soybeans -45.8 -64.9 -80.3 -68.2 -68.9 -60.9 -49.7 -90.3 -92.6 -66.5 -133.7 -127.9 -141.4 -115.9 -129.8 -229.1 -347.6 
Other an. OC 0.0 0.0 -0.1 -0.1 -0.1 -0.5 -0.6 -1.0 -0.4 -2.8 -5.1 -2.1 -0.7 -0.1 -0.7 -0.7 -4.0 
Sugar beet -2.9 -2.9 -3.1 -3.0 -2.6 -2.5 -2.9 -2.9 -3.0 -3.0 -1.6 -2.1 -2.9 -1.8 -3.9 -3.5 -1.2 
Sugar cane -13644 -17850 -19764 -17986 -13462 -19680 -14460 -22146 -16785 -11873 -10514 -7687 -8555 -9934 -15577 -10482 -6571.5 
Wheat -184.3 -141.2 -194.1 -186.3 -196.1 -206.2 -280.8 -431.8 -381.6 -338.5 -312.6 -292.8 -280.1 -262.5 -410.2 -1070.0 -679.3 
Fruits -275.6 -274.4 -293.4 -312.0 -350.2 -377.0 -361.4 -372.9 -381.1 -388.4 -371.3 -373.7 -397.8 -400.6 -412.9 -420.4 -476.4 
Pulses -0.2 -0.1 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.2 -0.1 -0.2 -0.1 -1.2 
Starchy roots -10734 -11717 -12948 -14430 -14881 -14763 -16221 -17114 -17763 -17596 -18131 -17782 -15835 -15308 -15943 -15572 -15722 
Vegetables -31.5 -42.2 -38.6 -42.2 -38.1 -33.9 -41.2 -33.8 -38.7 -36.8 -36.3 -32.3 -28.6 -28.4 -29.3 -31.6 -33.4 
Rape cake -4.8 -0.5 -7.0 -8.2 -8.8 -2.1 -10.7 -18.2 -21.3 -28.4 -39.7 -38.0 -20.4 -17.5 -10.7 -33.8 -25.4 
Soy cake -95.0 -103.8 -112.3 -156.8 -140.8 -146.5 -207.2 -178.5 -201.9 -317.5 -319.4 -288.0 -588.0 -1310.2 -1517.8 -1413.7 -1486.6 
Annual cake -594.7 -730.7 -725.4 -654.9 -691.4 -647.8 -667.7 -665.4 -770.6 -726.8 -719.5 -850.3 -923.3 -959.0 -901.4 -861.6 -878.2 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 













Peren. Cake -85.7 -90.6 -85.7 -78.3 -87.3 -88.8 -84.9 -67.1 -86.0 -58.6 -90.4 -59.4 -103.8 -83.6 -91.6 -85.0 -107.4 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -1.3 -0.3 -0.5 -0.6 -0.4 -0.7 
Sug. b. pulp 88.2 154.4 225.9 179.9 224.9 277.6 296.1 282.3 325.4 405.3 386.8 320.2 250.9 293.3 436.0 627.1 571.6 
Enteric  200814 203992 203554 209757 218588 225487 232486 236909 238209 242450 248849 258307 266088 275314 282877 296031 306960 
M. Man. 8499 8536 8628 8886 9160 9397 9606 9709 9874 10106 10382 10650 10986 11291 11666 11995 12109 
M. soils 6383 6449 6628 6792 7003 7310 7340 7479 7716 7874 8217 8425 8472 8829 9418 9687 9908 
M. pasture 85944 87031 86750 89286 92808 95394 98197 99786 100170 101771 104096 107738 111222 114490 117278 122442 126385 










Bovine meat 322.3 339.8 406.7 495.4 488.4 434.7 450.7 469.3 538.1 586.5 621.6 672.3 618.5 712.7 793.9 737.1 799.8 
M/G meat 172.7 173.2 194.8 210.5 231.5 261.4 274.5 285.8 297.0 304.1 327.1 351.3 374.4 401.9 440.4 403.5 407.4 
Pig meat 1925.2 2456.8 3995.3 5288.8 6134.8 6810.0 7159.9 7049.7 6887.8 7040.9 8105.8 8950.4 9102.3 9158.4 9259.8 9289.0 9479.7 
Poultry meat 858.3 908.4 958.8 984.9 1052.7 1114.3 1211.5 1287.2 1408.8 1527.1 1637.3 1802.4 1903.7 2002.5 2064.5 2246.3 2450.1 
Eggs 2496.5 2609.5 2689.1 2938.4 3097.2 3050.7 3221.8 3403.5 3697.6 3880.2 4000.9 4098.4 4176.1 4249.3 4365.7 4536.9 4716.1 
Milk 4153.2 4524.8 4890.7 5186.6 5446.9 5628.8 5784.3 6110.2 6663.1 7012.6 7159.2 7348.9 7455.9 7538.1 7748.1 8193.3 8816.2 
Corn -16272 -14844 -18991 -21097 -21276 -26635 -28553 -27737 -27795 -31842 -33594 -32887 -39843 -42571 -46465 -48709 -50390 
Rape -7.8 -9.7 -12.8 -32.3 -22.4 -8.2 -10.4 -50.8 -22.2 -2.4 -1.7 -2.4 -26.2 -1.4 -4.4 -4.5 -3.2 
Rice -3095.1 -3592.6 -4183.0 -4686.7 -4939.3 -5594.7 -5245.0 -5288.6 -5345.6 -6141.2 -6419.6 -6254.9 -6763.7 -6873.2 -6791.8 -6929.1 -7133.6 
Other cereals -1611.6 -2301.4 -2925.7 -3294.6 -3884.5 -4930.6 -5646.6 -5376.1 -5864.0 -7026.9 -7141.6 -7053.4 -7376.4 -7888.5 -7822.1 -8301.3 -9866.6 
Soybean Oil 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 0.0 
Soybeans -191.0 -200.0 -222.0 -241.0 -234.0 -362.0 -335.0 -305.0 -247.0 -274.0 -284.5 -233.0 -288.0 -277.0 -235.0 -241.5 -282.0 
Other an. OC -220.7 -220.1 -428.2 -710.6 -997.4 -1241.9 -1227.5 -1256.6 -1077.8 -1155.4 -997.9 -806.5 -1372.1 -1367.1 -1252.2 -885.6 -870.5 
Other pe. OC -20.5 -24.5 -31.5 -28.0 -24.9 -26.1 -19.0 -31.6 -21.2 -26.7 -24.2 -19.6 -23.1 -27.1 -28.0 -27.6 -21.4 
Sugar beet -5.2 -7.2 -8.4 -9.6 -13.9 -16.1 -11.8 -11.1 -9.4 -11.6 -9.1 -9.1 -8.1 -8.7 -9.8 -4.6 -9.2 
Sugar cane -68.1 -43.0 -101.5 -160.8 -190.0 -208.2 -140.3 -41.0 -196.9 -157.0 -138.7 -316.3 -64.6 -132.4 -367.0 -530.0 -153.0 
Wheat -939.3 -1011.9 -1088.0 -857.3 -1029.0 -1040.6 -981.9 -977.9 -1144.7 -1197.4 -1196.0 -1322.5 -1273.6 -1367.0 -1244.3 -1279.6 -1258.6 
Pulses -191.5 -281.6 -586.6 -477.3 -556.2 -406.8 -530.0 -555.1 -574.7 -653.2 -687.9 -714.4 -750.9 -795.3 -816.8 -814.8 -862.7 
Starchy roots -12399 -17373 -17635 -21005 -21556 -24568 -25568 -26511 -26493 -32101 -29786 -28062 -39762 -37720 -36511 -33918 -40190 
Vegetables -848.1 -827.0 -745.0 -669.2 -700.6 -687.7 -698.4 -742.5 -759.5 -603.6 -674.4 -619.6 -682.0 -692.0 -726.7 -732.3 -757.3 
Rape cake -350.7 -387.6 -400.2 -483.1 -675.4 -732.6 -704.6 -738.1 -717.5 -733.0 -845.2 -964.9 -1060.3 -1084.9 -1184.0 -1148.9 -1156.2 
Soy cake -2154.6 -2236.8 -2471.6 -2573.1 -2720.2 -3098.1 -3230.1 -3280.7 -3591.1 -4280.0 -4158.7 -4170.1 -4446.6 -4503.1 -4390.6 -4702.8 -5241.0 
Annual cake -875.9 -895.6 -1241.1 -1586.2 -1815.9 -2065.7 -2061.5 -2045.9 -1917.6 -2137.8 -2001.3 -1856.9 -2222.0 -2120.3 -1946.2 -1828.6 -1832.2 
Peren. Cake -41.9 -44.1 -43.8 -44.9 -47.1 -43.4 -45.3 -46.7 -53.2 -60.5 -64.6 -68.9 -47.9 -35.2 -41.9 -63.6 -59.1 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.4 -1.0 -1.1 -3.7 -1.0 -0.2 -0.3 -3.5 
Sug. b. pulp 405.9 336.0 361.1 526.5 797.4 895.9 962.9 895.6 938.6 931.3 907.6 1067.3 1182.2 874.9 1001.5 1337.9 1323.8 
Enteric  88691 86638 89329 95105 99030 104013 107488 110398 111878 111710 114385 116391 116976 119321 119839 119782 117263 
M. Man. 23142 22726 24706 27983 30404 32149 34908 35368 35276 35206 37968 41174 42230 42191 42271 43609 43778 
M. soils 10703 10491 11270 12517 13390 14182 15135 15360 15314 15258 16304 17477 17890 18036 18147 18685 18714 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 
In-/Output; Year 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 
 M. pasture 32905 33006 34249 35768 36562 37934 38647 39839 40327 40255 41318 41871 42007 43212 43658 43878 42988 










Bovine meat 1619.7 1660.8 1671.4 1713.3 1744.3 1796.9 1843.0 1898.4 1945.4 1983.8 2037.5 2069.6 2120.5 2179.4 2231.3 2304.0 2360.8 
M/G meat 752.7 790.5 794.6 808.8 821.1 834.7 855.2 874.5 873.3 875.4 885.4 875.8 907.6 937.9 977.3 1038.0 1082.5 
Pig meat 159.4 158.6 157.0 156.3 154.5 154.1 164.4 172.8 172.3 181.3 201.8 212.5 212.4 218.6 221.5 225.0 232.8 
Poultry meat 164.3 170.8 182.9 191.4 199.8 210.5 236.0 252.7 270.6 288.5 299.1 308.2 309.2 320.9 323.8 348.4 376.1 
Eggs 287.6 311.2 324.5 330.1 363.9 384.1 442.0 470.0 501.4 529.3 564.4 634.3 706.1 728.4 790.2 858.0 914.0 
Milk 30095.5 30022.9 30146.8 30061.4 30076.5 30181.4 30996.2 32683.8 33416.5 32826.7 34546.0 35165.1 35977.6 37664.3 39119.0 41232.9 42666.0 
Barley -1061.3 -1072.3 -989.2 -897.9 -1068.7 -1191.5 -1174.9 -1374.1 -1300.4 -1294.7 -1328.3 -1189.5 -1218.7 -1185.2 -1701.2 -1920.6 -1768.3 
Corn -502.1 -502.4 -514.8 -518.8 -522.9 -518.1 -551.1 -630.9 -567.0 -551.5 -618.8 -622.0 -687.9 -789.0 -811.4 -937.0 -1018.1 
Rape 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Rice -411.5 -387.2 -437.6 -446.1 -414.0 -390.6 -456.9 -472.6 -490.5 -483.6 -462.4 -461.7 -508.6 -478.5 -546.6 -504.3 -574.3 
Other cereals -225.2 -258.0 -255.3 -268.4 -250.1 -242.1 -275.5 -294.2 -251.4 -274.2 -336.1 -263.4 -341.9 -265.1 -497.3 -578.2 -671.9 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.1 
Other an. OC -1066.5 -1522.6 -1697.6 -1516.6 -1337.5 -1272.5 -1686.6 -1456.1 -1290.4 -1263.2 -1980.4 -1386.4 -1194.3 -1298.9 -977.8 -771.3 -1169.7 
Sugar beet 0.0 0.0 0.0 0.0 0.0 -16.0 -23.0 -31.0 -28.0 -9.0 -13.0 -13.0 -6.0 0.0 0.0 -10.0 -16.0 
Sugar cane -1695.0 -1604.5 -1423.7 -1608.4 -1862.2 -1873.9 -1411.4 -1462.5 -1904.1 -2040.4 -1895.5 -1703.5 -1901.0 -2143.7 -2184.3 -2137.2 -2319.1 
Wheat -337.3 -347.5 -330.9 -319.5 -400.5 -430.0 -391.7 -504.9 -481.0 -501.4 -595.4 -677.2 -654.2 -664.7 -707.6 -704.7 -885.9 
Pulses -1353.5 -1259.0 -1225.4 -1070.1 -1288.8 -1000.9 -916.6 -1251.8 -1046.4 -1227.2 -1161.5 -1151.9 -1053.8 -996.4 -1028.0 -1313.6 -813.2 
Starchy roots -88.8 -81.3 -90.9 -109.3 -94.8 -88.1 -114.2 -120.2 -117.2 -106.5 -107.4 -93.5 -176.7 -215.9 -250.1 -233.5 -171.1 
Rape cake -904.1 -919.7 -875.5 -660.2 -979.2 -874.7 -857.7 -1088.4 -960.7 -1122.1 -1403.6 -1024.9 -1273.9 -1163.2 -1502.9 -1277.9 -1021.8 
Soy cake -4.3 -4.3 -6.5 -6.8 -6.7 -7.5 -7.9 -7.8 -8.1 -15.9 -18.3 -36.5 -34.0 -81.5 -106.6 -246.5 -249.7 
Annual cake -1716.8 -1556.3 -1466.4 -1671.4 -1261.7 -1417.2 -1822.5 -1372.8 -1852.4 -1930.0 -1851.7 -1392.3 -2020.6 -2104.6 -2635.8 -1439.1 -2303.9 
Peren. Cake -162.0 -161.1 -167.8 -153.6 -160.1 -162.5 -165.0 -166.0 -159.7 -148.8 -154.8 -153.5 -125.6 -148.3 -166.8 -183.7 -153.4 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 -0.1 
Sug. beet pulp -183.4 -239.7 -271.1 -238.3 -318.0 -540.1 -613.9 -743.1 -783.2 -789.6 -836.9 -818.9 -849.8 -889.9 -1052.9 -1181.4 -978.2 
Enteric  243113 242279 241857 245086 245556 251564 252141 255366 257466 258797 261286 263088 263524 267552 270491 275046 278345 
M. Man. 23752 23675 23550 23843 23909 24475 24618 24990 25256 25473 25773 26043 26142 26563 26813 27244 27573 
M. soils 12512 12496 12462 12637 12697 13002 13102 13311 13441 13548 13669 13706 13823 14089 14262 14538 14737 
M. pasture 54770 54733 54467 55009 55218 56884 56958 57869 58276 58494 59238 59337 59748 61135 62196 63750 64938 










Bovine meat 570.6 601.6 610.0 637.4 657.0 672.1 672.9 679.6 694.9 739.9 737.4 765.3 827.1 955.7 874.6 872.9 872.4 
M/G meat 43.6 44.8 44.9 46.0 45.3 46.3 47.9 39.1 45.6 51.1 48.7 56.3 60.3 59.5 66.8 68.0 70.1 
Pig meat 783.1 838.0 864.2 918.6 964.7 1031.2 1071.9 1128.5 1160.2 1165.8 1151.6 1121.1 1173.0 1152.1 1087.7 1118.7 1089.1 
Poultry meat 324.6 339.2 378.4 394.8 429.9 464.7 494.7 549.1 562.8 582.6 604.0 641.4 724.8 722.7 771.6 776.9 811.5 
Eggs 525.5 539.3 560.9 576.0 595.3 613.7 623.5 667.9 718.0 714.7 749.6 770.4 802.2 832.1 887.8 930.8 1050.1 
Milk 405.4 414.0 417.3 437.8 465.6 477.7 481.6 497.1 439.3 435.0 449.1 455.3 547.9 586.6 580.3 610.7 641.4 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 














Barley 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.7 -6.9 -4.7 -0.7 -0.5 -0.5 -0.3 -0.3 -0.4 
Corn -880.9 -940.8 -944.3 -995.8 -998.8 -1130.0 -1189.0 -1339.3 -1501.5 -1718.5 -1579.9 -1451.4 -1801.0 -2073.0 -2690.2 -2220.5 -2282.1 
Rice -966.9 -1052.1 -1079.9 -1509.1 -1269.1 -1501.1 -1401.8 -1885.1 -1901.0 -2067.9 -2092.2 -1940.6 -2170.5 -2086.9 -2275.0 -2297.0 -2319.9 
Other cereals -49.6 -63.0 -65.5 -49.7 -49.8 -78.5 -60.2 -56.6 -56.4 -68.1 -97.1 -94.7 -72.3 -102.1 -95.8 -109.1 -138.0 
Other an. OC -0.3 -0.9 -0.6 -1.1 -2.8 -2.9 -1.8 -4.9 -6.0 -11.6 -10.1 -13.5 -10.2 -32.7 -10.3 -3.6 -1.9 
Other pe. OC -15.1 -19.3 -22.0 -20.6 -20.0 -22.6 -19.0 -18.4 -16.0 -17.4 -22.4 -27.8 -23.8 -17.9 -27.7 -34.6 -30.8 
Pulses -25.0 -21.4 -14.3 -21.4 -14.3 -14.3 -7.1 -14.3 -21.4 -10.7 -10.7 -14.3 -14.3 -25.0 -21.4 -17.9 -14.3 
Starchy roots -1424.9 -1597.1 -1662.6 -1654.5 -1609.3 -1419.7 -1421.1 -1396.2 -1360.5 -1366.8 -1381.3 -1436.2 -1538.6 -1573.7 -1543.8 -2154.4 -2961.1 
Rape cake -0.3 -0.2 -0.5 -0.5 -0.8 -0.9 -0.9 -1.3 -1.2 -1.6 -1.9 -1.8 -2.1 -2.0 -2.2 -2.5 -3.4 
Soy cake -40.7 -44.1 -48.2 -37.6 -46.0 -54.2 -74.4 -81.9 -84.8 -109.1 -117.6 -153.3 -118.3 -170.6 -239.9 -355.1 -386.2 
Annual cake -35.5 -33.9 -51.4 -64.1 -96.4 -100.7 -95.1 -157.5 -154.0 -162.8 -204.3 -167.9 -145.9 -189.2 -220.0 -271.8 -253.1 
Peren. Cake -114.5 -308.0 -250.3 -69.8 -130.2 -135.1 -111.0 -129.4 -157.6 -179.5 -226.2 -210.3 -214.0 -228.5 -272.8 -309.1 -282.1 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -1.2 -0.4 -0.4 -0.4 
Sug. b. pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.5 0.0 
Enteric  41006 41664 42463 43254 44870 45386 46343 49267 48336 48373 48451 48408 48359 47541 45755 44828 45213 
M. Man. 11681 12173 12365 12698 13235 13487 13520 14381 14252 14485 14466 14631 14926 14600 13694 13137 13479 
M. soils 4210 4331 4434 4530 4722 4803 4873 5173 5099 5144 5170 5222 5320 5260 4994 4883 4980 
M. pasture 11357 11508 11744 11926 12468 12577 12731 13611 13289 13241 13332 13382 13372 13184 12719 12587 12740 










Bovine meat 203.2 219.7 227.2 217.0 219.0 218.7 216.6 226.9 239.9 238.8 233.8 220.4 226.2 250.3 253.6 244.0 273.8 
M/G meat 430.1 421.5 424.7 423.6 430.8 446.9 428.3 432.9 459.5 470.8 483.0 476.6 479.6 480.5 519.6 510.8 531.0 
Pig meat 6.3 6.9 7.0 6.0 7.2 10.9 12.4 13.9 16.8 18.3 19.0 21.0 24.1 23.5 22.0 23.2 25.6 
Poultry meat 128.6 141.7 145.7 155.9 164.9 178.0 190.2 204.9 227.3 248.2 275.8 318.1 334.2 375.2 412.9 431.8 438.8 
Eggs 162.2 167.2 160.4 176.7 190.0 199.6 216.7 221.9 218.9 231.4 251.1 271.9 274.9 282.1 291.7 317.5 394.7 
Milk 7726.3 8051.8 8059.5 8256.1 8328.5 8727.2 8954.5 8953.1 8930.1 8854.3 9037.3 9187.2 9545.7 9686.0 9930.7 10301.2 10597.2 
Barley  -2917.0 -3093.3 -2788.7 -3635.9 -3870.9 -3527.0 -3743.6 -4193.8 -4036.1 -4044.1 -3535.0 -4230.5 -3934.9 -3556.3 -3916.2 -4622.2 -4829.3 
Corn -747.0 -680.7 -803.0 -845.4 -795.2 -862.7 -844.0 -795.7 -792.8 -838.6 -939.3 -938.2 -981.3 -987.4 -1144.4 -1319.8 -1578.1 
Other cereals -780.1 -737.5 -885.4 -913.6 -945.9 -996.4 -1065.4 -1017.5 -1032.8 -1031.9 -1200.8 -1120.0 -1064.3 -1022.8 -1128.5 -1341.1 -1159.5 
Soybeans -0.5 -5.2 -2.9 -22.3 -50.0 -64.0 -67.8 -68.0 -84.4 -28.3 -188.9 -70.2 -78.7 -24.4 -58.2 -116.8 -82.4 
Other an. OC -1.9 -2.5 -2.5 -1.9 -2.4 -1.5 -1.8 -1.6 -2.2 -2.5 -1.8 -1.5 -1.0 -1.7 -21.9 -28.6 -35.9 
Wheat -900.8 -1079.8 -1244.4 -1044.1 -1105.1 -1228.6 -1269.3 -1196.8 -1351.2 -1277.5 -1698.7 -1560.2 -1294.0 -1420.8 -1867.4 -2175.7 -2195.8 
Fruits 0.0 0.0 0.0 0.0 0.0 -1.1 0.0 0.0 0.0 0.0 0.0 0.0 -24.6 -24.2 -45.5 -61.0 -102.1 
Pulses -206.5 -196.9 -199.8 -197.8 -203.1 -194.2 -204.8 -191.2 -166.9 -160.9 -172.8 -150.4 -129.9 -139.3 -139.0 -140.7 -141.1 
Starchy roots -31.9 -35.3 -34.6 -39.1 -40.5 -41.4 -41.4 -42.6 -44.4 -41.8 -48.1 -52.1 -51.1 -55.0 -57.9 -68.3 -66.7 
Vegetables -1145.6 -1188.8 -1215.2 -1314.2 -1323.3 -1389.7 -1419.0 -1470.1 -1485.3 -1533.6 -1551.4 -1611.6 -1478.8 -1637.8 -1781.7 -1985.9 -1789.1 
Rape cake -2.9 -2.3 -2.8 -4.1 -4.4 -4.1 -4.4 -3.9 -4.8 -1.8 -1.8 -0.8 -0.5 -0.5 -0.3 -3.4 -8.1 
Soy cake -126.2 -136.4 -147.6 -168.7 -148.2 -139.6 -148.0 -133.0 -143.3 -145.7 -160.0 -154.9 -233.8 -273.9 -241.0 -305.5 -415.4 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 










Annual cake -36.7 -7.4 -8.0 -62.5 -34.4 -5.6 -37.5 -77.1 -81.0 -135.6 -333.1 -272.5 -319.4 -381.2 -358.3 -472.6 -582.0 
Peren. Cake -621.4 -216.1 -483.2 -563.5 -309.3 -633.6 -463.5 -594.9 -248.5 -505.3 -236.2 -751.7 -211.1 -643.9 -373.2 -775.5 -266.8 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 -0.5 -0.7 -1.4 -0.3 -0.2 -0.8 
Sug. b. pulp -657.8 -628.3 -751.0 -1060.4 -800.6 -1017.5 -1195.6 -1076.2 -776.3 -975.4 -1352.2 -1345.9 -1156.2 -1252.8 -1534.5 -2092.0 -1997.7 
Enteric  29472 29186 29505 29698 30454 30833 31605 32145 31808 31153 30535 30545 30694 31221 31376 31827 32491 
M. Man. 3924 3871 3973 3993 4117 4153 4305 4400 4331 4200 4106 4138 4180 4250 4288 4383 4495 
M. soils 2407 2397 2413 2436 2490 2535 2625 2676 2661 2601 2574 2603 2658 2714 2749 2814 2894 
M. pasture 13839 13690 13628 13693 13970 14128 14348 14547 14516 14382 14165 14097 14075 14417 14535 14657 14948 

















Bovine meat 164.0 180.7 173.3 169.3 170.4 178.2 176.6 184.0 188.1 196.0 195.6 186.5 194.4 216.0 213.2 212.8 219.3 
M/G meat 31.3 32.5 31.0 30.1 32.0 33.3 35.2 34.9 34.4 33.1 31.2 31.9 32.4 34.2 35.7 35.1 36.7 
Pig meat 191.7 187.6 188.7 201.7 219.8 216.7 226.4 251.5 263.0 261.4 278.7 300.1 313.0 316.5 311.8 322.1 342.0 
Poultry meat 8.0 8.7 11.1 13.3 15.9 17.1 18.7 20.0 21.1 22.7 25.0 27.1 29.1 30.9 28.2 29.2 30.9 
Eggs 60.9 61.2 62.4 63.0 68.2 72.6 75.1 74.6 77.4 78.7 79.8 80.6 83.4 84.2 82.9 83.1 82.8 
Milk 4825.4 4914.8 4915.3 4828.0 4915.0 4978.6 5120.0 5229.5 5084.6 5051.1 5050.1 5190.8 5244.3 5312.7 5364.1 5495.2 5533.5 
Barley -641.9 -593.9 -756.5 -759.5 -714.2 -848.2 -923.3 -972.9 -1124.9 -1183.5 -1169.1 -1097.5 -1273.4 -1271.9 -1212.5 -1135.2 -1028.1 
Corn -176.2 -248.6 -223.3 -318.4 -298.2 -325.3 -374.5 -319.1 -342.2 -387.2 -394.1 -387.8 -515.7 -512.1 -479.9 -500.6 -462.1 
Rice -12.2 -12.4 -12.5 -8.6 -10.4 -9.5 -11.7 -6.2 -17.4 -11.6 -10.0 -9.0 -4.9 -8.2 -3.2 -6.8 -6.2 
Other cereals -377.2 -455.7 -399.0 -300.7 -366.9 -452.7 -465.0 -518.5 -403.5 -445.9 -495.9 -707.4 -818.1 -747.3 -698.0 -773.9 -655.2 
Other an. OC -0.3 -0.4 -0.6 -0.3 -0.5 -0.6 -0.5 -0.5 -0.7 -0.6 -2.3 -0.8 -1.0 -0.6 -0.6 -0.5 -0.6 
Wheat -76.0 -254.3 -179.7 -198.2 -200.9 -302.9 -242.2 -221.5 -268.8 -312.6 -342.4 -264.6 -115.7 -173.5 -212.8 -236.3 -193.0 
Pulses -1.9 -6.5 -0.9 -2.0 -1.6 -0.5 -2.5 -1.3 -1.3 -2.2 -3.5 -1.9 -4.1 -6.2 -5.1 -1.4 -1.0 
Starchy roots -1052.4 -850.3 -1143.2 -875.3 -811.1 -873.1 -726.1 -793.1 -693.4 -730.3 -717.3 -505.1 -545.5 -647.1 -508.7 -389.5 -460.2 
Vegetables -2.4 -2.8 -2.6 -1.8 -1.3 -1.3 -1.2 -0.9 -0.8 -1.1 -0.6 -0.9 -0.4 -0.3 -0.5 -0.6 -0.6 
Rape cake -14.1 -20.9 -29.4 -26.6 -38.0 -33.3 -61.9 -68.5 -57.0 -57.9 -57.1 -33.4 -46.6 -59.5 -56.9 -82.0 -85.3 
Soy cake -69.7 -113.9 -124.8 -148.7 -151.4 -191.6 -174.3 -132.7 -166.4 -155.1 -183.0 -189.8 -198.6 -263.6 -196.2 -166.2 -177.6 
Annual cake -122.6 -135.3 -142.0 -154.8 -152.8 -189.3 -171.2 -174.9 -133.6 -183.9 -119.0 -122.1 -152.6 -78.4 -55.7 -74.6 -61.4 
Peren. Cake -20.7 -22.3 -19.5 -18.3 -21.6 -18.7 -17.4 -14.3 -20.5 -10.1 -9.4 -9.9 -8.8 -7.4 -9.8 -11.6 -8.8 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.6 -0.3 0.0 -0.2 0.0 0.0 0.0 0.0 
Sug. b. pulp -46.8 -35.3 -62.3 -75.6 -61.6 -76.2 -88.3 -94.6 -82.1 -79.1 -98.4 -82.2 -112.5 -107.7 -99.9 -122.5 -113.6 
Enteric  6239 6229 6034 5941 5981 5993 5948 5958 5848 5796 5623 5671 5830 5888 5798 5859 5898 
M. Man. 1822 1805 1767 1762 1808 1786 1793 1829 1800 1782 1761 1789 1866 1856 1804 1824 1836 
M. soils 988 982 957 950 970 964 965 977 960 951 933 946 984 987 963 974 981 
M. pasture 1015 1011 982 973 983 1000 989 984 966 948 916 922 951 963 955 967 982 
Nitrogen 142.3 141.5 137.8 136.8 139.7 138.9 139.0 140.8 138.4 137.0 134.5 136.2 141.7 142.1 138.7 140.3 141.4 
O
. Bovine meat 887.0 1093.7 1230.1 1297.0 1306.3 1242.4 1185.2 1254.3 1316.7 1407.7 1452.9 1585.8 1894.8 1737.3 2066.8 2480.2 2557.8 
M/G meat 1041.8 1070.3 1067.7 1085.5 1071.5 1083.0 1110.3 1223.3 1235.1 1310.1 1390.9 1533.1 1271.9 966.8 1020.1 1102.7 1048.2 




Table 159: Time series for livestock production in non-EU regions 1961 to 1977 [1000 t a -1] (cont.) 








Pig meat 154.7 167.9 164.3 165.7 172.7 179.6 184.4 193.1 205.4 220.1 232.5 241.8 279.0 253.1 216.9 214.4 232.1 
Poultry meat 57.1 59.3 59.2 68.4 82.8 80.7 100.7 115.2 123.4 141.1 172.1 184.6 184.6 225.5 219.3 235.4 249.5 
Eggs 189.6 192.2 188.3 190.9 201.3 205.4 216.4 227.0 230.2 240.8 252.3 259.5 255.4 250.1 259.1 254.2 254.5 
Milk 11517.2 12015.0 12253.0 12575.5 13007.0 13450.3 13815.3 13234.4 13679.6 13788.3 13485.7 13589.8 13293.7 12672.1 12853.0 13061.6 12663.4 
Barley -104.8 -93.0 -479.0 -432.0 -282.0 -530.1 -355.1 -838.1 -956.5 -920.7 -968.0 -915.0 -857.5 -963.9 -699.0 -562.8 -552.3 
Corn -75.6 -161.7 -154.7 -149.1 -150.8 -107.9 -110.5 -186.0 -188.3 -166.8 -241.9 -248.1 -235.6 -162.8 -161.9 -143.4 -223.6 
Rape -0.2 -0.2 -0.2 -0.2 -0.2 -0.3 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.4 -0.3 -0.5 -0.5 -0.8 
Other cereals -649.2 -962.4 -949.2 -850.0 -799.7 -912.9 -972.1 -968.8 -1003.6 -1326.5 -1289.9 -693.4 -970.2 -820.5 -1114.2 -1023.6 -783.5 
Soybeans -0.1 -0.1 -0.4 -0.8 -2.3 -20.6 -1.9 -3.5 0.0 0.0 0.0 -7.5 0.0 -28.9 -21.2 0.0 -21.7 
Other an. OC -0.2 -0.3 -0.3 -0.2 -0.3 -0.4 -0.4 -0.3 -0.3 -0.3 -0.3 -0.4 -0.5 -3.5 -1.0 -0.1 -0.3 
Wheat -228.1 -236.1 -297.1 -310.1 -366.1 -359.4 -404.2 -369.9 -500.8 -499.1 -461.2 -431.4 -369.7 -499.7 -574.1 -599.3 -690.0 
Fruits -6.3 -7.5 -7.0 -7.1 -6.0 -3.3 -4.4 -4.4 -5.0 -5.0 -5.2 -4.5 -4.5 -4.5 -4.5 -4.7 -4.3 
Pulses -3.1 -3.2 -3.3 -2.5 -3.6 -4.1 -13.1 -18.3 -11.6 -20.3 -17.8 -16.2 -24.8 -30.8 -41.9 -44.8 -63.9 
Starchy roots -70.7 -71.0 -71.0 -72.8 -92.2 -78.0 -72.3 -83.5 -87.5 -89.8 -82.3 -79.8 -69.3 -78.8 -61.5 -64.9 -72.4 
Rape cake -0.2 -0.2 -0.3 -0.1 -0.2 -0.1 -0.2 -0.2 -3.5 -17.3 -7.4 -19.3 -20.3 -7.2 -6.1 -5.4 -8.5 
Soy cake -0.1 -0.2 -2.6 -7.6 -16.4 -24.7 -19.3 -31.0 -22.1 -31.9 -40.3 -41.3 -29.6 -68.5 -56.3 -11.9 -44.8 
Annual cake -4.1 -3.1 -3.4 -4.1 -11.4 -22.9 -17.1 -30.2 -32.3 -30.5 -35.2 -59.0 -47.8 -50.9 -59.7 -37.2 -50.8 
Peren. Cake -0.9 -2.4 -1.5 -0.6 0.0 -1.5 -1.6 -2.5 -3.0 -2.2 -0.2 -0.3 -2.4 -2.9 -2.1 -0.3 -10.2 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.5 -0.3 0.0 0.0 0.0 
Enteric  67748 69827 71011 72802 73994 71805 74511 76897 80327 83494 84694 86985 84971 88248 91699 91827 87193 
M. Man. 7270 7466 7516 7540 7630 7513 7675 7942 8202 8513 8699 8979 8995 8943 9048 9057 8722 
M. soils 885 913 927 936 939 930 954 997 1045 1100 1143 1251 1304 1338 1366 1378 1327 
M. pasture 44248 45580 46283 47636 48687 47075 48950 50342 52489 54427 54865 55440 53008 54955 57029 57000 54114 
Nitrogen 127.5 131.5 133.6 134.8 135.3 134.0 137.5 143.7 150.5 158.4 164.6 180.2 187.8 192.7 196.8 198.5 191.2 
Sources: (FAO, 2015j); (FAO, 2015k); (FAO, 2015c); (GATS, 2016) 
Note: ‘an.’ = annual; ‘pe.’ = perennial; ‘OC’ = oil crops; ‘Enteric’ = Emissions from enteric fermentation; ‘M. Man.’ = Emissions from manure management; ‘M. soils’ = Emissions from 
application of manure on soils; ‘M. pasture’ = Emissions from application of manure on pasture; Emissions in [1000 t CO2-eq. a
-1]; Nitrogen excretion in [1000 t nutrients a-1] 
  




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] 











Bovine meat 971.8 939.9 917.4 896.8 941.3 957.7 957.7 974.4 1043.5 971.3 1010.5 1040.9 1065.7 1111.8 1126.8 1104.9 1086.4 
M/G meat 247.0 249.6 246.9 254.6 259.8 256.1 269.5 282.2 274.3 272.8 286.8 294.5 302.7 311.9 316.4 230.6 233.6 
Pig meat 77.3 74.6 82.8 91.5 86.9 92.2 99.4 98.9 108.1 128.7 131.0 152.7 174.2 179.2 185.8 184.4 189.1 
Poultry meat 235.8 243.3 238.1 238.9 243.1 247.2 237.9 261.7 275.9 268.5 281.1 290.9 278.9 291.8 298.7 266.2 270.1 
Eggs 195.0 198.5 201.3 200.5 212.6 217.6 201.2 217.9 221.7 221.6 229.6 232.2 244.7 252.1 257.1 209.8 214.2 
Milk 3898.2 4042.7 3912.8 3936.9 4196.1 4392.4 4447.5 4610.8 5161.7 5355.8 5656.7 5841.4 5988.0 5673.3 5677.4 5491.2 5489.8 
Barley  -0.7 -0.8 -0.8 -1.2 -1.3 -0.8 -0.8 -1.1 -1.0 -0.9 -1.0 -1.0 -1.3 -1.3 -0.9 -1.4 -1.4 
Corn -619.9 -790.4 -816.5 -785.2 -772.7 -775.2 -741.0 -718.7 -673.2 -656.5 -664.4 -722.7 -720.9 -790.7 -754.9 -1010.3 -799.5 
Rice -166.8 -206.8 -200.1 -186.8 -186.8 -133.4 -106.7 -120.1 -153.4 -146.7 -146.7 -200.1 -200.1 -180.1 -133.4 -100.1 -133.4 
Other cereals -153.9 -149.7 -134.6 -119.3 -116.0 -126.6 -120.9 -130.6 -125.1 -131.7 -139.1 -141.5 -135.6 -139.0 -147.0 -149.4 -149.6 
Other an. OC -13.3 -7.4 -8.7 -7.2 -5.6 -10.6 -12.5 -13.1 -11.6 -13.6 -17.5 -13.5 -10.5 -8.2 -4.0 -4.7 -4.8 
Sugar cane -27.5 -28.9 -27.9 -28.4 -28.2 -32.4 -33.2 -34.9 -39.0 -39.6 -39.7 -39.8 -40.0 -39.0 -38.0 -39.0 -43.3 
Fruits  -2222.7 -1534.2 -1436.6 -1487.0 -1661.0 -1634.0 -1574.9 -1629.6 -1653.7 -1772.6 -1836.4 -1879.2 -1973.8 -2032.1 -1964.3 -2068.4 -2136.8 
Pulses -5.2 -5.0 -5.0 -5.1 -5.2 -5.3 -4.9 -5.0 -5.1 -6.1 -5.3 -4.8 -43.1 -40.4 -38.1 -38.4 -37.9 
Starchy roots -1177.2 -1019.0 -1233.3 -1481.7 -1519.9 -1598.5 -1535.8 -1473.0 -1550.9 -1590.1 -1628.0 -1645.2 -1699.9 -1558.5 -1445.4 -1528.3 -1299.8 
Rape cake 7.7 -2.3 -3.5 -6.4 -3.5 -4.0 -1.5 -6.5 -2.4 -19.1 -28.0 -41.4 -48.2 -49.2 -48.1 -5.1 -5.2 
Soy cake -23.1 -10.7 -31.8 -42.1 -55.2 -63.7 -67.7 -24.6 -60.5 -41.8 -72.8 -77.8 -132.7 -134.4 -134.4 -70.5 -129.2 
Annual cake -228.7 -183.7 -212.9 -216.2 -209.9 -196.9 -248.0 -237.9 -227.3 -214.0 -270.3 -197.2 -296.1 -308.5 -246.8 -207.0 -202.8 
Peren. Cake -18.8 -26.9 -29.2 -28.3 -33.5 -37.0 -36.8 -33.4 -33.2 -35.1 -36.6 -37.9 -38.4 -36.3 -32.5 -40.5 -38.8 
Sug. b. pulp 0.0 0.0 0.0 0.0 0.0 0.0 -1.9 -2.9 -3.1 -2.8 -2.8 -2.8 -1.7 -6.0 -1.9 -0.7 -0.4 
Enteric  75937 76695 75083 76046 78200 79975 79178 81361 83676 81676 83484 85598 86486 84173 84533 80749 81849 
M. Man. 3491 3542 3528 3636 3689 3769 3768 3859 3987 3985 4051 4195 4314 4238 4265 4058 4114 
M. soils 1202 1230 1244 1296 1302 1330 1339 1374 1462 1492 1511 1577 1651 1641 1667 1624 1676 
M. pasture 51860 52362 51261 51870 53305 54568 53881 55427 57010 55542 56886 58347 59000 57573 57922 54996 55699 











Bovine meat 147.3 146.7 152.1 155.4 164.4 170.8 175.7 174.2 205.4 217.7 232.5 238.3 247.9 253.6 266.4 262.8 240.0 
M/G meat 40.0 42.3 42.9 42.9 43.1 40.5 37.8 40.2 46.6 48.7 51.3 53.4 55.6 58.4 60.0 61.9 63.8 
Pig meat 34.7 37.3 38.6 38.9 37.1 36.5 38.2 43.3 48.7 46.4 47.8 49.4 53.0 50.4 50.5 50.6 51.6 
Poultry meat 24.7 25.2 24.2 24.4 24.7 26.4 30.4 30.4 32.6 33.8 36.2 36.8 38.4 39.8 40.7 42.0 43.7 
Eggs 17.6 18.2 18.9 18.9 19.4 21.0 19.5 20.9 22.4 22.1 22.5 23.1 24.2 23.9 24.8 25.3 26.0 
Milk 390.1 424.6 449.4 455.7 455.5 464.4 438.7 466.6 488.5 499.5 509.0 515.8 534.4 538.0 544.9 554.5 545.4 
Corn -37.4 -34.8 -38.6 -38.4 -39.7 -32.4 -34.5 -32.0 -38.2 -40.4 -38.6 -24.4 -25.8 -34.3 -44.5 -44.9 -52.3 
Other cereals -12.2 -11.0 -9.7 -8.9 -9.7 -11.2 -9.6 -12.5 -12.3 -10.8 -13.5 -10.9 -11.2 -12.1 -14.5 -12.6 -20.1 
Other an. OC -2.9 -3.0 -3.1 -3.1 -3.2 -3.1 -3.2 -3.2 -3.3 -3.3 -3.3 -3.3 -3.3 -3.5 -3.5 -3.4 -4.2 
Sugar cane -5.6 -5.2 -4.0 -9.2 -8.5 -8.5 -3.4 -12.6 -5.2 -14.1 -9.0 -5.5 -12.4 -5.1 -3.8 -4.9 -4.0 
Fruits -15.2 -16.3 -17.5 -15.7 -18.0 -20.0 -22.0 -22.4 -23.0 -22.0 -23.0 -23.5 -22.0 -29.1 -25.3 -23.8 -24.4 
Starchy roots -225.4 -222.0 -227.2 -230.7 -243.4 -253.6 -286.9 -316.3 -313.2 -310.0 -308.2 -321.3 -393.9 -356.2 -345.1 -396.3 -422.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 











Soy cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.1 -8.1 -6.8 -3.9 -7.7 -42.1 -7.4 -7.4 -7.5 -6.5 
Annual cake -94.0 -99.4 -104.8 -95.8 -98.5 -99.5 -106.8 -100.1 -107.7 -120.3 -122.4 -122.6 -122.5 -118.9 -132.1 -126.6 -143.3 
Peren. Cake -26.5 -16.6 -27.4 -30.4 -19.9 -15.2 -19.4 -29.8 -11.7 -10.6 -15.2 -27.2 -10.1 -6.3 -1.5 -0.3 -0.4 
Enteric  10605 11135 11782 12019 12071 12276 11602 12275 12649 12850 13140 13457 13840 13999 14169 14136 14133 
M. Man. 851 899 943 952 926 922 912 1005 1091 1075 1111 1153 1199 1187 1193 1186 1190 
M. soils 372 395 413 414 397 393 397 445 494 481 499 520 544 533 535 532 533 
M. pasture 7605 7974 8415 8567 8604 8739 8292 8759 9040 9205 9437 9684 9976 10085 10229 10213 10228 











Bovine meat 612.7 629.8 653.1 703.8 710.6 689.9 705.5 691.9 706.8 711.2 741.5 782.0 795.6 850.7 853.7 872.1 869.3 
M/G meat 318.5 328.5 339.1 353.1 324.7 341.1 363.5 377.0 367.6 421.0 467.8 493.4 497.2 516.7 570.2 612.1 646.9 
Pig meat 3.0 3.1 3.3 3.6 3.4 3.4 3.5 3.6 3.7 3.3 3.2 3.1 3.4 3.5 3.9 3.9 3.8 
Poultry meat 252.5 256.6 286.2 315.9 377.2 435.7 525.1 535.8 578.9 637.0 619.2 650.1 683.7 715.5 752.6 764.0 818.4 
Eggs 228.0 240.6 237.0 253.5 287.1 310.6 332.0 356.2 409.9 473.5 517.4 499.3 539.8 526.2 503.7 517.7 552.2 
Milk 5390.6 5717.6 6067.5 6533.6 6739.7 6960.8 6036.3 6854.5 6921.5 7113.5 7400.1 7803.8 7933.5 8160.2 8603.2 8885.6 9365.6 
Barley -1135.1 -840.3 -843.1 -948.0 -1189.6 -1139.4 -1134.8 -1821.1 -1791.3 -1635.6 -1684.5 -1752.5 -1437.3 -1659.9 -1015.9 -1057.9 -1070.3 
Corn -1589.6 -1703.7 -1813.7 -2141.1 -2532.5 -2526.8 -2878.3 -3127.7 -3391.6 -3318.6 -3306.0 -4019.4 -3769.8 -3586.9 -3669.6 -3963.3 -4075.6 
Rice -47.0 -50.2 -47.7 -44.8 -48.8 -24.7 -40.0 -53.4 -53.4 -46.7 -46.7 -66.7 -66.7 -69.0 -78.2 -83.3 -91.7 
Other cereals -629.3 -649.5 -683.6 -668.2 -577.8 -623.2 -559.7 -539.2 -627.7 -521.8 -564.6 -702.8 -810.6 -840.5 -872.2 -740.1 -623.0 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 
Other an. OC -0.2 -0.1 -0.2 -0.2 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.2 0.0 -4.1 -0.4 -0.8 
Sugar beet 0.0 -95.0 -90.0 -100.0 -35.0 -110.0 -50.0 -50.0 -50.0 -60.0 -65.0 -60.0 -50.0 -55.0 -55.0 -50.0 -50.0 
Sugar cane -746.7 -791.1 -689.4 -704.4 -699.2 -671.7 -731.4 -774.7 -866.6 -673.9 -863.6 -897.0 -887.6 -929.9 -936.6 -992.9 -1105.8 
Wheat -590.2 -567.3 -630.6 -648.4 -698.6 -593.3 -609.3 -744.0 -780.3 -899.1 -935.7 -1015.3 -1240.9 -1421.0 -1286.2 -1203.6 -1387.3 
Fruits -23.2 -24.4 -20.9 -18.4 -18.7 -18.9 -12.3 -10.0 -12.6 -15.4 -17.7 -29.3 -32.2 -28.9 -24.1 -30.9 -19.9 
Pulses -163.6 -163.7 -106.7 -89.4 -117.6 -116.8 -123.7 -139.8 -140.5 -148.0 -124.5 -163.2 -145.8 -158.1 -128.2 -124.9 -165.9 
Starchy roots -22.5 -95.0 -40.3 -20.0 -30.0 -20.0 -20.0 -40.0 -20.0 -20.0 -20.0 -113.8 -113.8 -101.6 -106.0 -121.6 -38.8 
Vegetables -40.6 -47.9 -40.3 -39.6 -39.0 -39.0 -44.2 -39.7 -43.7 -46.6 -40.0 -36.2 -66.5 -47.8 -58.7 -60.1 -58.9 
Rape cake -37.3 -11.5 -30.6 -48.1 -38.5 -39.1 -34.8 -48.9 -50.3 -54.5 -38.3 -45.5 -43.9 -45.3 -40.0 -43.8 -35.1 
Soy cake -191.8 -208.4 -245.3 -356.8 -451.9 -499.4 -697.6 -771.1 -994.6 -948.5 -1051.2 -956.5 -1006.6 -896.6 -822.5 -976.4 -984.8 
Annual cake -700.0 -653.1 -610.3 -683.9 -649.8 -555.9 -504.5 -581.8 -538.9 -571.8 -524.9 -438.1 -371.3 -385.0 -427.4 -429.6 -480.6 
Peren. Cake -484.0 -712.6 -834.4 -540.6 -594.9 -824.5 -619.3 -740.8 -839.9 -781.9 -545.0 -990.9 -967.3 -1289.4 -964.1 -1214.2 -663.9 
Sug. b. pulp -528.3 -483.6 -497.1 -495.9 -605.9 -601.9 -678.3 -632.9 -728.9 -780.9 -820.4 -788.3 -796.0 -808.0 -820.3 -928.6 -871.5 
Enteric  32108 33131 34705 35405 35695 36052 36180 36673 36020 37112 37303 38665 39813 40969 44428 46683 48621 
M. Man. 1551 1596 1658 1692 1718 1733 1759 1781 1763 1816 1830 1891 1992 2054 2212 2323 2395 
M. soils 414 434 471 494 511 528 523 557 571 603 616 650 678 695 737 761 797 
M. pasture 20620 21318 22440 22870 22987 23437 23531 23911 23575 24453 24516 25445 26146 26981 29450 31191 33047 
Nitrogen 59.7 62.5 67.8 71.2 73.7 76.1 75.3 80.3 82.3 86.9 88.7 93.6 97.7 100.2 106.1 109.6 114.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 











Bovine meat 677.4 758.0 688.6 640.2 685.2 691.2 729.7 757.8 710.5 696.3 641.1 643.2 710.1 778.3 825.6 820.3 723.5 
M/G meat 185.6 192.2 193.5 188.2 187.6 187.3 189.1 191.2 168.9 185.6 191.6 197.0 197.9 201.0 194.3 185.2 180.6 
Pig meat 93.6 93.1 94.1 100.7 117.2 118.9 115.9 113.0 110.7 114.2 122.1 133.5 137.8 118.8 134.9 125.2 124.1 
Poultry meat 216.8 218.9 239.1 251.2 270.2 296.7 302.2 324.5 339.8 349.6 360.4 371.6 546.3 511.7 508.3 535.8 571.7 
Eggs 143.9 154.4 166.7 164.9 191.1 176.9 181.8 182.1 198.3 204.4 229.0 213.5 217.3 222.8 229.6 235.0 240.3 
Milk 2578.2 2663.8 2718.0 2718.6 2773.3 2777.9 2625.0 2429.1 2432.5 2535.1 2590.0 2597.5 2732.1 2670.5 2597.0 2588.5 2689.1 
Barley -5.8 -8.1 -3.2 -7.8 -12.4 -8.7 -18.2 -8.9 -20.7 -25.7 -11.2 -10.0 -10.8 -11.2 -9.6 -9.9 -9.3 
Corn -2627.3 -2851.1 -2869.4 -3004.0 -3281.5 -3823.9 -3909.9 -3909.8 -3193.9 -3193.4 -3070.9 -3546.6 -3343.8 -3240.7 -3368.4 -3702.6 -3546.7 
Other cereals -179.8 -183.5 -176.1 -170.6 -175.2 -180.4 -236.6 -314.6 -305.5 -299.1 -302.9 -308.0 -273.8 -264.4 -275.8 -261.0 -257.2 
Soybeans -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 
Other an. OC -2.6 -1.4 -1.3 -1.4 -1.0 -1.2 -1.5 -1.5 -1.8 -1.9 -1.5 -1.0 -1.6 -1.3 -1.6 -1.5 -1.4 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 0.0 0.0 0.0 0.0 -0.1 0.0 
Wheat -39.9 -41.8 -39.5 -53.0 -25.7 -23.9 -27.0 -23.9 -26.9 -32.9 -37.0 -34.3 -24.4 -29.5 -24.0 -31.6 -26.7 
Pulses -0.5 -3.5 -6.4 -6.4 -7.4 -6.4 -6.4 -6.4 -6.4 -6.4 -6.4 -6.4 -7.4 -7.1 -5.5 -6.4 -5.5 
Starchy roots -74.5 -74.4 -73.3 -90.5 -104.1 -90.0 -103.2 -110.8 -107.9 -107.8 -112.6 -131.2 -131.7 -138.3 -127.6 -122.1 -149.9 
Vegetables -51.3 -50.9 -55.5 -59.3 -60.2 -59.3 -60.8 -63.7 -64.3 -63.8 -61.7 -62.4 -61.3 -63.1 -66.2 -68.6 -66.5 
Rape cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 -0.1 -0.1 -0.1 -29.2 -9.1 -3.5 
Soy cake -18.8 -16.7 -21.8 -28.5 -95.8 -142.0 -76.7 -81.5 -59.3 -73.7 -75.6 -59.3 -92.4 -14.8 -167.0 -204.4 -181.0 
Annual cake -269.6 -235.1 -291.4 -323.1 -174.7 -154.3 -143.8 -199.8 -256.2 -337.0 -369.4 -367.3 -419.5 -381.9 -240.5 -261.6 -286.8 
Peren. Cake 0.0 0.0 0.0 0.0 -0.2 -0.3 -0.5 -0.4 -2.9 -3.3 -2.3 -2.2 -7.7 -5.3 -3.8 -3.6 -3.5 
DDGS 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 0.0 0.0 0.0 0.0 -0.5 
Enteric  18246 19002 18830 18017 18127 17987 17570 16782 16816 16953 17300 17836 18515 18532 18182 17285 17076 
M. Man. 943 954 942 914 927 934 900 875 881 885 909 949 1003 1002 986 953 950 
M. soils 351 344 339 336 344 351 335 329 338 338 349 362 389 394 383 376 375 
M. pasture 13323 13872 13784 13199 13295 13185 12894 12367 12392 12517 12773 13185 13823 13840 13583 12933 12823 











Bovine meat 493.4 517.0 627.6 607.1 641.6 699.3 725.8 735.2 564.4 555.1 535.8 529.5 547.0 558.2 554.1 588.9 626.8 
M/G meat 246.9 255.8 269.8 282.4 292.7 301.3 277.3 275.5 307.8 318.0 337.8 364.0 369.7 375.7 374.0 386.9 414.6 
Pig meat 85.4 86.9 87.8 90.5 92.1 93.3 105.9 119.8 136.6 153.3 160.7 179.6 173.5 176.0 186.8 192.7 198.0 
Poultry meat 191.1 203.6 213.0 230.3 225.1 243.2 242.1 260.1 273.2 286.8 295.6 303.7 311.6 307.3 305.4 310.7 315.2 
Eggs 250.7 263.7 275.9 285.2 299.8 310.8 325.5 343.7 361.1 385.4 364.5 347.0 458.8 481.5 505.6 527.9 552.0 
Milk 1493.7 1532.8 1586.8 1614.5 1657.0 1667.6 1486.3 1429.6 1495.3 1525.8 1578.5 1621.4 1867.7 1853.3 1936.8 2004.7 2044.9 
Barley -0.2 -1.4 -2.0 -3.0 -1.8 0.0 0.0 0.0 0.0 -53.0 -12.4 0.0 0.0 0.0 0.0 0.0 0.0 
Corn -427.8 -437.4 -517.2 -574.9 -612.0 -595.5 -838.5 -1015.4 -1502.2 -1796.1 -2084.8 -2030.5 -2269.9 -2395.7 -2386.1 -2636.7 -2813.0 
Rice 0.0 0.0 0.0 -4.0 -2.5 0.0 -15.6 -11.1 -13.1 -33.0 -26.1 -21.1 -23.1 -31.0 -31.0 -33.0 -21.1 
Other cereals -1031.7 -1104.2 -1252.0 -1281.0 -1348.4 -1376.5 -1595.0 -1775.3 -1869.9 -1862.1 -1936.5 -1975.4 -1944.7 -1986.1 -2095.1 -2161.2 -2369.2 
Soybeans -7.2 -7.3 -7.5 -7.8 -8.2 -4.2 -4.3 -6.2 -7.3 -12.1 -15.1 -30.0 -22.0 -14.5 -15.5 -17.2 -17.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 











Other an. OC -0.1 -0.1 0.0 0.0 -0.1 -0.1 0.0 0.0 -0.3 0.0 -3.1 -0.9 -2.2 -0.2 -3.0 -1.0 -1.6 
Sugar cane -12.3 -13.3 -13.3 -8.5 -7.0 -8.0 -7.5 -12.2 -9.0 -14.0 -14.7 -17.2 -17.7 -17.0 -17.0 -17.9 -14.6 
Wheat -6.0 -8.0 -10.0 -12.0 -15.0 -5.0 -10.0 -20.0 -15.0 -15.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 -5.0 
Pulses -185.1 -228.6 -199.2 -204.2 -219.3 -208.1 -186.4 -209.9 -233.0 -241.5 -312.0 -409.5 -443.3 -453.3 -473.3 -511.8 -526.4 
Starchy roots -5495 -5404 -5219 -5047 -5331 -4649 -5249 -5360 -5579 -5992 -7758 -8211 -9572 -13416 -15067 -15664 -16267 
Soy cake -2.5 -25.6 -30.0 -40.0 -35.2 -14.1 -14.3 -13.5 -6.2 -27.5 -2.8 -3.6 -8.2 -7.9 -13.9 -23.8 -17.1 
Annual cake -268.0 -224.7 -210.6 -262.4 -224.5 -283.5 -242.1 -297.7 -477.0 -493.5 -609.6 -584.9 -632.4 -810.8 -732.1 -686.6 -835.2 
Peren. Cake -93.5 -90.3 -75.7 -118.9 -134.3 -131.1 -183.3 -182.2 -159.1 -115.2 -145.9 -106.8 -97.6 -94.8 -142.8 -260.2 -134.2 
Enteric  31930 33011 34458 35711 36972 36501 34044 33794 34427 35650 36907 38079 39225 39943 40619 42045 43250 
M. Man. 2013 2070 2137 2224 2298 2298 2244 2323 2441 2543 2647 2790 2919 2999 3075 3179 3276 
M. soils 741 761 783 816 842 851 862 915 975 1023 1067 1137 1204 1246 1282 1328 1361 
M. pasture 23075 23896 24959 25875 26833 26563 24930 24819 25406 26346 27286 28215 29060 29571 30015 31063 32016 















Bovine meat 1087.6 1004.7 1061.1 1143.0 1150.8 1228.7 1218.4 1231.6 1524.1 1571.0 1568.4 1498.5 1464.2 1510.9 1542.9 1569.9 1724.3 
M/G meat 53.6 54.9 55.5 57.9 59.8 57.3 54.8 62.1 65.0 60.3 65.0 64.6 63.7 68.5 73.6 73.1 72.2 
Pig meat 1157.3 1247.5 1321.8 1380.1 1442.7 1561.6 1531.7 1371.2 1038.8 989.6 937.5 801.3 840.3 898.1 910.5 913.8 963.5 
Poultry meat 446.2 482.3 540.7 579.9 616.3 650.6 680.2 758.6 879.2 884.1 853.4 846.0 1001.6 1134.8 1200.6 1371.5 1468.1 
Eggs 714.0 757.0 804.5 816.3 851.7 878.8 906.9 1002.1 1180.8 1169.1 1295.5 1248.5 1218.5 1360.1 1389.0 1467.3 1490.9 
Milk 8603.3 8673.4 8568.5 8650.3 8676.4 8503.9 8472.5 8857.4 8340.9 8006.3 7960.7 7393.9 7885.7 8599.2 8942.5 9416.9 9405.9 
Barley -170.9 -224.7 -259.9 -253.5 -276.6 -289.6 -299.0 -266.0 -249.8 -259.7 -316.2 -279.9 -314.0 -344.7 -288.1 -186.8 -169.7 
Corn -2036.2 -1684.8 -2485.7 -3125.1 -1979.0 -3220.9 -3365.4 -3402.6 -3414.2 -3998.3 -3016.6 -3570.4 -4194.2 -2965.5 -3570.9 -6214.1 -5250.6 
Other cereals -5161.8 -5533.3 -7099.5 -8227.3 -8137.8 -8367.3 -8010.1 -7103.6 -7876.6 -7313.9 -7305.5 -7972.9 -9049.8 -7702.9 -8804.8 -8095.3 -7358.6 
Soybeans -54.2 -40.0 -42.8 -62.9 -45.3 -159.3 -342.0 -254.5 -148.2 -86.6 -56.9 -71.3 -65.5 -54.9 -145.9 -185.8 -198.4 
Other an. OC -22.7 -24.3 -70.6 -54.9 -11.8 -70.1 -5.5 -39.7 -114.7 -9.0 -14.0 -9.9 -10.1 -22.0 -18.4 -27.7 -39.6 
Other pe. OC -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.0 -1.5 
Sugar beet -0.8 -1.1 -1.1 -1.4 -1.8 -1.4 0.0 0.0 0.0 0.0 0.0 -0.7 -0.1 -0.1 -0.5 0.0 0.0 
Sugar cane -601.1 -462.6 -702.6 -248.1 -524.1 -603.1 -524.2 -477.7 -308.5 -450.5 -351.2 -310.0 -292.2 -303.1 -395.7 -459.7 -563.5 
Wheat -314.0 -344.0 -361.0 -586.0 -619.0 -420.0 -780.0 -1200.0 -1300.0 -1000.0 -820.0 -665.0 -360.0 -620.0 -770.0 -956.0 -851.0 
Fruits -291.9 -319.2 -295.9 -298.3 -302.6 -278.1 -212.1 -212.4 -213.6 -269.1 -286.1 -486.8 -493.5 -349.7 -357.5 -401.9 -415.6 
Pulses -67.9 -68.9 -38.5 -52.2 -66.8 -33.5 -48.6 -42.8 -14.3 -47.0 -10.3 -33.8 -34.7 -27.3 -25.3 -86.7 -37.0 
Starchy roots -7.2 -7.3 -6.5 -13.6 -29.2 -47.1 -31.6 -32.1 -27.4 -25.3 -24.8 -21.4 -20.5 -21.8 -22.2 -22.2 -22.9 
Vegetables -0.1 0.0 -0.1 -0.2 -0.2 -0.2 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.2 
Rape cake -3.4 -1.7 -6.1 -13.5 -14.2 -2.8 -39.7 -27.5 -60.5 -202.8 -99.0 -141.4 -124.8 -171.0 -165.0 -261.4 -288.7 
Soy cake -760.6 -936.0 -1080.7 -1229.2 -1374.8 -1395.8 -1601.1 -1805.7 -1712.0 -1618.5 -1626.3 -1817.0 -1913.8 -2337.4 -2686.6 -2459.6 -2867.8 
Annual cake -457.7 -434.7 -508.3 -478.3 -651.7 -484.7 -614.9 -669.9 -462.7 -406.5 -457.8 -313.6 -279.7 -400.9 -431.4 -262.0 -238.7 
Peren. Cake -73.3 -63.4 -73.1 -63.1 -69.5 -70.5 -60.7 -85.0 -88.6 -87.4 -96.5 -96.2 -98.7 -83.0 -99.9 -90.7 -110.4 
DDGS -4.7 -5.1 -5.8 -6.7 -5.1 -3.0 -1.6 -0.6 -0.2 0.0 -0.1 -1.0 -2.7 -6.6 -15.0 -23.1 -46.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 










 Sug. beet pulp -1.3 0.0 -4.4 -3.9 -0.2 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.3 -0.4 
Enteric  51298 51474 53008 54621 55364 56355 57194 58445 58922 57306 57613 60511 59849 58389 57452 58257 58248 
M. Man. 3249 3326 3407 3490 3558 3700 3759 3621 3738 3748 3509 3575 3510 3560 3644 3705 3618 
M. soils 2374 2425 2446 2498 2533 2609 2670 2611 2703 2722 2592 2631 2592 2658 2721 2765 2735 
M. pasture 23192 23361 24082 24761 25136 25595 25962 26453 26623 26067 25992 27128 26839 26341 26125 26490 26361 

















Bovine meat 243.5 228.8 236.6 237.4 241.0 246.7 245.1 254.4 260.6 253.5 266.2 264.1 262.1 220.0 209.1 199.4 192.2 
M/G meat 8.5 8.7 9.0 9.1 9.3 9.5 9.6 9.8 9.7 9.6 9.6 13.5 14.4 14.1 13.8 13.5 13.3 
Pig meat 121.5 116.1 97.0 87.9 91.8 96.5 109.2 122.6 127.3 133.8 132.9 137.8 150.4 157.2 156.0 194.8 209.3 
Poultry meat 179.3 188.2 210.3 221.8 203.9 232.5 266.0 255.0 258.5 267.8 280.8 293.4 302.3 305.3 271.5 274.6 281.7 
Eggs 140.1 141.2 151.1 154.7 150.5 161.8 164.3 159.3 161.3 163.8 159.9 154.5 179.6 185.7 168.4 130.4 133.1 
Milk 1330.7 1520.6 1543.3 1686.7 1691.2 1717.2 1685.3 1614.6 1580.1 1576.3 1578.0 1615.1 1672.2 1463.7 1272.2 1247.5 1264.7 
Barley -68.2 -21.9 -59.3 -36.5 -41.3 -39.7 -41.7 -44.7 -41.0 -43.2 -55.1 -43.5 -29.1 -26.6 -5.1 -0.1 -0.7 
Corn -928.4 -765.0 -1225.5 -1066.4 -911.8 -922.8 -981.0 -935.2 -905.1 -1186.5 -1302.7 -1428.9 -1304.9 -869.2 -926.2 -1062.8 -923.7 
Rice -15.3 -14.4 -15.9 -15.9 -17.4 -17.3 -19.3 -18.8 -22.4 -18.5 -19.6 -19.9 -23.2 -16.8 -13.3 -6.9 -16.5 
Other cereals -56.7 -82.7 -56.1 -50.7 -52.6 -74.1 -68.8 -79.1 -74.9 -97.9 -105.3 -136.1 -140.7 -26.6 -36.4 -19.1 -40.6 
Other an. OC -0.2 -1.7 -0.1 -0.2 -0.5 -0.1 -2.9 -0.8 -4.0 -2.0 -3.0 -3.7 -2.1 -2.6 -2.0 -3.2 -1.4 
Sugar cane -252.0 -4425.3 -2290.1 -1001.2 -3391.8 -1283.2 -3652.4 -832.2 -402.3 -4084.5 -5517.3 -7065.4 -6952.8 -7852.8 -6445.8 -3842.9 -4352.9 
Wheat -360.7 -483.3 -458.6 -454.6 -465.0 -561.6 -584.5 -612.9 -550.6 -589.3 -482.6 -500.0 -489.0 -750.5 -440.4 -458.5 -524.8 
Fruits -136.7 -151.0 -133.8 -117.5 -118.0 -124.4 -109.0 -119.4 -129.4 -128.8 -124.0 -120.7 -108.2 -113.8 -155.5 -138.2 -155.8 
Pulses -0.2 -0.4 -0.2 -0.2 -0.2 -0.3 -0.2 -0.3 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 
Starchy roots -144.2 -131.8 -109.1 -116.8 -110.3 -116.7 -122.4 -111.7 -114.9 -115.8 -112.2 -116.2 -118.7 -121.2 -163.8 -135.6 -119.3 
Vegetables -1.9 -1.1 -1.6 -7.0 -5.4 -4.1 -5.6 -4.7 -6.0 -4.2 -4.0 -2.0 -2.5 -2.6 -11.0 -10.0 -7.5 
Soy cake -219.1 -206.4 -260.5 -292.1 -332.2 -393.6 -421.5 -354.5 -402.1 -367.9 -390.2 -458.2 -470.8 -448.8 -504.4 -574.0 -529.7 
Annual cake -69.7 -45.6 -40.4 -43.9 -42.2 -57.0 -76.4 -93.6 -125.6 -151.2 -155.7 -153.2 -154.0 -58.6 -19.2 -14.1 -5.0 
Peren. Cake -9.8 -10.0 -7.9 -9.1 -11.1 -12.6 -11.7 -9.0 -11.2 -11.1 -15.8 -14.0 -15.7 -16.7 -17.5 -12.5 -12.9 
DDGS -0.4 -0.1 -2.6 -1.9 -0.4 0.0 0.0 0.0 -2.2 -4.5 -0.7 0.0 -0.2 -0.2 -0.5 -0.1 0.0 
Enteric  12348 12309 12425 12125 12542 12930 12890 12840 12740 12594 12576 12881 12658 12880 12965 12723 12720 
M. Man. 800 799 734 683 651 695 715 709 709 718 729 652 665 728 772 782 803 
M. soils 695 702 664 626 598 631 651 621 616 624 634 597 607 635 674 676 672 
M. pasture 5330 5323 5341 5211 5356 5545 5550 5561 5531 5486 5488 5652 5586 5720 5827 5713 5742 







Bovine meat 12344.8 10872.5 10969.7 11366.7 11450.2 11778.5 11917.7 12024.8 12320.3 11837.4 11826.4 11585.0 11365.1 11400.0 11510.8 11443.7 12093.5 
M/G meat 145.0 137.7 149.5 159.8 173.3 179.0 181.3 170.2 161.5 150.9 160.4 166.3 173.9 175.1 169.1 163.7 150.2 
Pig meat 6816.5 7897.4 8570.2 8216.0 7460.2 7925.3 7762.5 7803.9 7473.0 7641.9 8295.7 8349.2 8087.9 8353.8 9024.8 8945.4 9256.5 
Poultry meat 6167.1 6802.1 7014.3 7434.1 7458.7 7632.6 7938.7 8343.8 8834.9 9711.2 10074.5 10731.1 11492.1 12061.6 12746.4 13212.6 14108.4 
Eggs 4277.6 4402.4 4463.1 4477.0 4456.5 4359.9 4310.1 4331.1 4358.9 4435.5 4395.6 4318.4 4351.6 4433.0 4510.1 4588.6 4713.2 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 













Milk 62716.9 63056.7 65657.9 67770.0 69281.0 70734.8 69082.1 72410.3 72443.0 72316.3 73614.7 73250.5 74981.5 74786.5 76057.4 75828.4 77424.3 
Barley -10747 -10625 -9851 -11073 -11238 -12449 -11612 -14826 -13850 -12441 -11025 -11721 -12456 -11476 -10985 -13985 -13398 
Corn -112031 -120319 -112533 -113335 -121241 -103693 -109515 -110157 -123401 -127313 -104314 -117211 -122654 -127412 -137520 -124906 -144360 
Rape -184.2 -227.9 -240.9 -206.6 -206.0 -209.2 -212.0 -211.3 -205.7 -206.1 -250.8 -217.3 -219.7 -202.6 -191.1 -142.0 -229.7 
Other cereals -26719 -25019 -18986 -22010 -23804 -21288 -24091 -27872 -23509 -23502 -18396 -20306 -17746 -15567 -18477 -17418 -17215 
Soybeans -33.7 -36.1 -37.6 -51.4 -56.6 -57.2 -107.2 -81.0 -116.6 -142.8 -206.3 -218.6 -329.4 -273.7 -294.3 -321.5 -435.3 
Other an. OC -282.7 -718.6 -728.3 -1138.0 -1200.4 -544.7 -1093.1 -1624.2 -1292.7 -2072.0 -1805.5 -1771.4 -2038.5 -2753.5 -2298.6 -2483.9 -3208.3 
Sugar beet -18.9 -17.1 -17.6 -24.3 -20.5 -23.3 -18.5 -8.0 -18.9 -19.8 -14.3 -16.6 -18.8 -21.7 -15.5 -15.7 -21.8 
Wheat -6589 -4744 -3781 -5670 -7117 -12349 -13061 -9742 -13959 -11694 -6916 -6173 -15681 -9929 -9213 -12979 -13353 
Pulses -12.2 -11.4 -13.5 -13.8 -9.8 -14.6 -5.8 -5.2 -5.2 -5.1 -61.8 -15.9 -33.5 -163.9 -129.5 -477.9 -557.0 
Starchy roots -421.0 -407.3 -261.8 -246.0 -417.0 -247.0 -288.0 -523.0 -251.5 -240.0 -284.8 -766.7 -773.0 -629.3 -933.5 -255.1 -333.1 
Vegetables -105.3 -101.3 -96.0 -104.3 -116.7 -110.4 -120.6 -120.6 -129.4 -131.0 -123.6 -140.3 -130.4 -128.9 -157.5 -156.6 -161.7 
Rape cake -245.7 -358.3 -381.5 -408.7 -422.0 -583.8 -552.3 -522.7 -708.7 -679.8 -533.0 -668.6 -767.6 -956.5 -983.3 -1283.4 -1547.6 
Soy cake -15254.9 -17187.0 -18621.8 -16807.6 -17310.9 -18881.0 -17460.9 -18814.9 -18024.2 -20590.5 -20468.4 -19687.3 -21875.6 -21881.6 -22784.2 -24225.4 -25009.9 
Annual cake -1985.8 -1807.6 -2085.1 -1867.3 -2211.7 -1815.4 -1342.4 -1996.1 -1855.5 -1355.2 -2006.7 -2001.6 -1607.4 -1914.2 -2163.4 -1847.8 -1721.6 
Peren. Cake -5.2 -1.1 -2.5 -1.4 -3.3 -2.9 -2.1 -4.1 -4.3 -2.1 -2.3 -4.2 0.0 -1.3 -5.2 -4.4 -3.2 
DDGS -0.5 -0.5 -3.2 -2.7 -4.0 -2.0 -1.5 -5.4 -1.8 -4.2 -2.5 -3.4 -10.3 -12.9 -17.8 -12.3 -16.7 
Sug. beet pulp -4744.2 -3813.1 -4076.4 -4931.8 -3710.6 -3710.7 -3940.5 -3974.4 -4400.1 -4828.7 -4065.5 -4392.7 -4878.5 -4970.0 -5031.8 -4457.0 -5619.5 
Enteric  169796 163010 163963 167578 168831 167746 165146 160619 154932 150084 147487 144218 143362 143739 145445 146902 148849 
M. Man. 52752 53677 55914 55730 54430 53093 53241 52499 51380 50542 51093 50878 50403 50555 51626 52005 52258 
M. soils 15313 15610 15983 16163 15977 15858 15833 15906 15936 16197 16252 16464 16738 16888 17180 17336 17539 
M. pasture 52937 50434 50683 52010 52442 52097 51382 49601 47732 46408 45488 44391 44155 44495 45270 45984 46813 













Bovine meat 7488.7 7411.4 7506.9 7856.3 7499.0 7647.9 7775.2 8177.4 8433.5 7988.7 8496.2 8919.2 9368.0 9596.9 9577.8 9738.9 10078.1 
M/G meat 328.5 326.6 303.7 322.5 320.6 320.2 312.0 315.7 332.4 336.5 346.0 352.6 363.6 360.3 344.8 349.8 370.7 
Pig meat 1525.5 1630.6 1740.3 1756.4 1635.4 1665.6 1540.1 1575.7 1673.5 1866.9 2002.8 1900.4 1899.5 2070.7 2194.7 2511.2 2764.0 
Poultry meat 1703.5 2010.4 2410.4 2639.7 2858.4 2808.0 2620.0 2801.1 3017.8 3377.7 3622.3 3534.9 3900.1 4467.6 4956.2 5545.6 6044.7 
Eggs 1327.8 1488.0 1599.8 1637.3 1717.0 1644.4 1824.8 1946.8 2087.4 2184.7 2144.6 2202.1 2240.7 2374.0 2339.4 2395.7 2497.9 
Milk 22319.7 23105.0 24843.6 25014.1 27161.2 27002.6 27628.3 27846.8 28435.8 30208.4 31193.8 32947.0 33240.5 34127.4 35998.1 36989.9 38375.4 
Barley -167.0 -132.8 -84.1 -82.0 -92.4 -62.3 -101.6 -109.4 -109.6 -116.5 -97.3 -136.8 -81.6 -68.4 -201.4 -81.7 -101.4 
Corn -16398 -18476 -21578 -21202 -22835 -18022 -21932 -21852 -23128 -25690 -24960 -25725 -21984 -23405 -30529 -32332 -35244 
Rice -175.0 -168.2 -155.7 -193.0 -242.9 -177.6 -176.8 -187.0 -161.9 -171.4 -171.9 -213.4 -192.7 -195.1 -166.9 -126.9 -231.7 
Other cereals -4986.9 -4504.0 -3526.1 -4773.0 -5125.2 -4998.7 -5127.0 -5686.0 -4986.5 -5376.4 -5331.1 -4488.1 -3109.7 -3236.8 -4000.6 -4127.5 -3630.0 
Soybeans -342.3 -359.9 -380.6 -351.8 -344.2 -331.8 -321.9 -342.9 -576.5 -724.4 -822.7 -1062.0 -1066.8 -1073.9 -1162.8 -1148.4 -669.7 
Other an. OC -3.8 -0.5 -1.0 -1.8 -2.9 -2.1 -3.5 -13.5 0.0 -0.1 -0.1 -0.1 -0.1 -4.0 -0.6 -1.4 -1.6 
Sugar beet -0.7 -0.9 -1.3 -2.0 -5.1 -4.9 -6.5 -5.4 -5.9 -6.0 -1.8 -2.3 -0.7 -1.8 -1.7 -2.7 -1.9 
Sugar cane -11708 -11278 -10430 -10249 -5546 -3532 -2128 -7685 -5114 -8745 -9794 -10058 -10976 -9954 -10369 -7459 -7823 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 













Wheat -454.9 -454.9 -340.6 -277.9 -329.7 -288.6 -212.6 -223.0 -246.1 -249.3 -250.2 -341.4 -445.7 -488.4 -419.8 -936.0 -834.8 
Fruits -519.5 -492.4 -510.7 -528.1 -484.4 -500.9 -522.9 -535.7 -541.6 -449.0 -462.3 -475.9 -754.0 -746.1 -785.1 -749.7 -726.5 
Pulses -4.2 -4.7 -9.2 -15.8 -11.6 -12.6 -13.4 -15.7 -9.0 -13.1 -11.7 -14.8 -14.3 -9.2 -13.6 -17.7 -35.7 
Starchy roots -15459 -15170 -14556 -15171 -15013 -13806 -13880 -14740 -15934 -15543 -14856 -15952 -16175 -15098 -13782 -14040 -15242 
Vegetables -31.2 -32.0 -33.7 -33.8 -32.5 -32.0 -35.3 -38.8 -39.9 -32.9 -34.1 -34.3 -36.0 -27.9 -26.2 -33.2 -31.3 
Rape cake -11.4 -50.5 -5.3 -23.0 -12.2 -8.9 -8.9 -22.8 -31.7 -51.4 -54.8 -60.4 -26.0 -35.5 -44.8 -33.9 -35.8 
Soy cake -2414.5 -2684.4 -3738.4 -2868.3 -2958.5 -2510.4 -3184.7 -3529.4 -3652.3 -4807.2 -4295.6 -3040.8 -3795.1 -3945.4 -4742.2 -4594.4 -6528.0 
Annual cake -910.1 -923.1 -971.6 -867.6 -984.1 -789.8 -1178.5 -1128.7 -1227.6 -1019.6 -1108.7 -1070.9 -1056.2 -1084.6 -1088.1 -745.5 -925.4 
Peren. Cake -80.9 -97.8 -108.2 -125.0 -134.9 -138.8 -137.6 -141.8 -142.2 -149.6 -154.4 -160.2 -153.5 -192.9 -158.7 -147.7 -149.9 
DDGS 0.0 -0.7 0.0 -0.1 0.0 0.0 -1.3 -0.2 -0.5 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.3 
Sug. beet pulp -243.4 -200.2 -184.1 -328.9 -243.7 -368.0 -425.2 -388.6 -513.2 -509.6 -458.3 -508.3 -445.8 -383.8 -662.4 -584.3 -648.1 
Enteric  303621 306711 319567 323281 324305 324930 328257 329916 334308 339582 348218 354866 357818 363953 369092 370760 377683 
M. Man. 11997 12401 12680 12641 12817 12683 12861 12845 13070 13236 13456 13650 13695 14020 14265 14362 14795 
M. soils 9798 10369 10956 10997 11110 11017 11254 11288 11631 11802 11954 12232 12388 12840 13104 13198 13626 
M. pasture 125027 126275 130965 132440 132918 132908 134241 135001 136785 139000 142427 144968 145953 148381 150360 150611 153500 












Bovine meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1094.2 1205.5 1192.9 
M/G meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 435.4 488.7 457.9 
Pig meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 298.7 251.9 200.7 
Poultry meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 212.2 166.2 116.6 
Eggs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 372.7 336.2 269.0 
Milk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10951.7 11338.5 11038.5 
Barley 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -5596.1 -4309.9 -4682.9 
Corn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1218.6 -959.0 -655.8 
Rape 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -16.9 -13.2 -13.6 
Rice 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -0.6 -0.6 
Other cereals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1118.1 -1027.2 -653.9 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.8 -0.8 -0.5 
Other an. OC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -631.7 -951.1 -801.2 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -30.5 -43.8 -39.8 
Wheat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3818.8 -2263.4 -1606.4 
Fruits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -254.1 -169.1 -75.8 
Pulses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -74.7 -60.4 -70.7 
Starchy roots 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.5 -206.7 -127.2 
Vegetables 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -980.2 -593.7 -335.5 
Rape cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.7 -6.0 -4.0 
Soy cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -26.7 -43.1 -27.1 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 












Annual cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1302.9 -1228.3 -1153.0 
Sug. beet pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -248.5 -197.9 -128.2 
Enteric  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28219 28971 28743 
M. Man. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5072 5159 5097 
M. soils 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3472 3498 3410 
M. pasture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 28219 28971 28743 










Bovine meat 859.0 910.3 954.6 1023.1 1038.7 1093.8 1216.2 1337.9 1515.0 1724.7 1859.1 1892.3 2057.9 2359.7 2652.4 3121.4 3332.4 
M/G meat 445.6 500.4 571.1 607.1 662.7 675.1 719.1 715.9 751.2 846.1 920.8 1090.8 1207.8 1324.5 1375.6 1496.1 1605.5 
Poultry meat 2652.3 2806.8 2919.9 2989.0 3132.2 3304.0 3397.5 3541.8 3947.1 4386.3 4985.5 5089.7 5450.2 6212.1 6883.5 8133.6 8844.4 
Eggs 4932.1 5118.2 5307.4 5406.1 5679.6 6012.8 7069.1 8139.9 8444.6 8986.0 10091.7 10362.4 11137.7 12537.8 13578.6 15225.1 18186.5 
Milk 9534.0 9795.7 10184.3 10588.9 11191.6 11989.8 12683.2 13481.9 14279.6 15016.7 15992.0 16791.6 17368.1 18005.0 18859.6 18997.6 19372.8 
Barley -2249.9 -2918.3 -2633.1 -2287.8 -2442.9 -2478.8 -2558.7 -2038.6 -1813.7 -1777.4 -1700.5 -1693.1 -2274.6 -3148.6 -3003.8 -2547.2 -3378.8 
Corn -58111 -64127 -68516 -65037 -66200 -74493 -74823 -61955 -66420 -68535 -70660 -72196 -76962 -82070 -87201 -92953 -98645 
Rape -3.0 -2.4 -2.0 -101.5 -201.3 -200.9 -200.7 -300.6 -400.9 -450.4 -301.2 -502.0 -303.9 -404.7 -406.2 -210.8 -209.5 
Rice -7557 -7929 -8629 -9231 -9880 -10329 -11047 -11116 -10666 -10986 -11367 -10986 -10299 -10439 -11436 -12108 -12314 
Other cereals -10341 -10634 -8449 -8021 -8741 -8506 -10288 -9846 -9711 -8561 -7785 -8357 -8139 -9477 -9837 -9311 -10052 
Soybeans -278.0 -315.0 -323.0 -361.0 -384.0 -421.0 -470.5 -780.0 -580.0 -580.0 -575.0 -500.0 -355.0 -305.0 -305.0 -920.0 -821.0 
Other an. OC -990.5 -1014.2 -1409.3 -1678.4 -2197.1 -3001.5 -4324.0 -2743.7 -2233.6 -3065.7 -3136.3 -2859.6 -2913.5 -2836.4 -1865.6 -1488.8 -1534.3 
Other pe. OC -20.6 -26.4 -27.7 -34.8 -29.3 -27.5 -24.1 -27.8 -24.7 -52.1 -77.0 -79.1 -193.4 -202.8 -65.9 -55.5 -58.7 
Sugar beet -8.2 -7.6 -505.0 -410.0 -450.0 -530.0 -550.0 -900.0 -500.0 -450.0 -2000.0 -1970.0 -1020.0 -1700.0 -2400.0 -3268.0 -3225.0 
Sugar cane -517.0 -108.0 -207.0 -1068.0 -1932.0 -2541.3 -2349.0 -4049.2 -4279.5 -4245.5 -3758.6 -4289.9 -4740.7 -4620.6 -8455.1 -12239 -11020 
Wheat -1184.7 -1416.9 -1128.6 -1114.3 -1117.5 -1247.5 -1826.0 -1931.5 -2388.7 -3057.2 -2864.2 -1221.0 -1329.2 -3761.5 -2490.6 -3335.8 -3368.2 
Pulses -942.8 -1023.0 -1057.6 -1149.9 -1230.0 -1254.1 -1305.0 -1191.7 -959.7 -1211.7 -1259.1 -1207.5 -1339.3 -386.0 -340.6 -1158.2 -1341.8 
Starchy roots -43529 -43274 -43557 -37559 -39455 -49120 -50135 -51448 -50241 -57225 -54735 -60120 -49358 -47432 -52198 -60190 -58509 
Vegetables -832.7 -822.7 -819.6 -920.4 -961.2 -1012.8 -1091.7 -1386.7 -1450.5 -1563.5 -1617.3 -1518.0 -1478.1 -1566.5 -1787.5 -2160.8 -2335.6 
Rape cake -5991.8 -6114.8 -6484.0 -6946.6 -7422.3 -7841.9 -7275.5 -7180.3 -7329.4 -7060.7 -6955.5 -7785.7 -7459.0 -7511.3 -9239.2 -11908 -11188 
Soy cake -1569.8 -1883.1 -2068.5 -2545.5 -3114.9 -3203.8 -3271.4 -3617.3 -3170.1 -3855.0 -3540.0 -3884.4 -5216.6 -4908.8 -5173.4 -5341.7 -5972.3 
Annual cake -1984.8 -2099.8 -2746.7 -3028.8 -3447.1 -3924.1 -5225.4 -4330.7 -3266.0 -3636.1 -3041.2 -2958.6 -4612.8 -4855.2 -4943.4 -5542.8 -6607.2 
Peren. Cake -48.8 -38.4 -49.4 -53.1 -57.5 -53.2 -58.3 -68.9 -70.9 -72.4 -69.0 -63.8 -100.0 -73.1 -61.0 -91.3 -56.8 
DDGS -0.5 -0.2 -0.4 0.0 -0.1 0.0 -0.2 0.0 -0.2 -0.7 -2.6 -15.2 -1.9 -2.0 -4.5 -4.1 -1.3 
Sug. beet pulp -1583.7 -1893.1 -2536.8 -2416.0 -2634.3 -3038.2 -3044.2 -3067.1 -3056.7 -3010.0 -3513.8 -2706.5 -4051.8 -4094.5 -3593.1 -2815.3 -3067.4 
Enteric  116567 118291 120800 121129 123161 127128 128129 132079 137317 143350 146304 152224 155617 157407 158337 159282 164575 
M. Man. 44117 45150 46701 45830 45603 47167 47598 49250 52227 54127 54065 55989 57112 58163 58997 59611 61128 
M. soils 18903 19372 20155 19953 20042 20743 20940 21697 23021 24135 24460 25505 26222 26904 27470 28098 29314 
M. pasture 43122 44156 45630 46042 46779 47655 47112 47792 49258 51868 53918 56854 58568 59387 59878 60946 63805 
Nitrogen 2723.1 2790.7 2903.5 2874.3 2887.1 2988.2 3016.5 3125.5 3316.3 3476.8 3523.6 3674.2 3777.3 3875.7 3957.3 4047.6 4222.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 










Bovine meat 2421.2 2492.1 2541.8 2606.7 2802.0 2834.3 2877.0 2958.9 3072.3 3164.8 3226.1 3305.4 3395.0 3462.1 3546.0 3612.6 3696.5 
M/G meat 1126.5 1181.1 1155.3 1198.9 1276.5 1302.0 1340.7 1384.9 1410.1 1491.1 1543.1 1606.0 1676.6 1733.1 1794.0 1861.2 1933.2 
Pig meat 243.0 258.3 269.5 286.7 304.2 307.7 312.8 369.0 372.6 376.7 391.7 406.3 424.5 439.4 456.9 460.1 464.1 
Poultry meat 439.3 477.8 485.2 507.7 530.2 575.8 602.8 640.1 756.4 896.3 931.0 1036.2 1076.1 1246.8 1393.6 1615.7 1733.6 
Eggs 951.6 912.8 974.9 1011.9 1075.5 1190.3 1304.2 1416.9 1494.4 1551.1 1643.8 1754.6 1845.0 1932.0 2060.2 2208.9 2416.6 
Milk 43573.5 45222.2 46363.8 49463.1 51458.0 54811.8 58104.7 61250.4 64019.6 65507.3 68173.5 72026.2 75898.9 77278.1 80659.0 84319.3 88237.1 
Barley -1695.9 -1554.2 -1701.4 -2316.0 -2327.9 -2461.9 -2866.9 -2767.8 -2563.0 -2726.5 -3152.6 -3596.8 -3753.7 -3310.4 -3095.7 -3300.2 -3623.3 
Corn -1068.9 -1316.9 -1344.7 -1512.7 -1291.2 -1680.6 -1419.0 -1581.5 -1615.1 -1562.9 -1209.3 -1842.8 -2214.0 -3209.8 -3830.0 -4323.3 -4847.3 
Rape 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.4 
Rice -586.1 -530.8 -609.2 -606.2 -574.2 -663.2 -655.1 -714.9 -710.3 -724.8 -791.0 -853.5 -2071.9 -2090.0 -2052.4 -2236.6 -2236.5 
Other cereals -660.3 -476.0 -390.5 -436.2 -610.2 -499.8 -478.9 -380.2 -400.4 -316.3 -477.4 -531.6 -434.1 -303.3 -497.3 -335.1 -430.3 
Soybeans -0.3 -0.1 -0.1 -0.2 -1.1 -1.1 -0.8 -0.3 -0.5 -0.4 -0.2 -0.2 -0.4 -0.5 -0.2 -0.3 -1.3 
Other an. OC -1432.6 -1311.7 -925.9 -806.2 -860.5 -613.3 -1023.0 -1162.3 -1077.5 -1090.4 -1291.4 -1437.8 -1437.7 -1701.0 -1689.4 -1429.0 -1478.5 
Sugar cane -2678.5 -2308.8 -1993.5 -2363.7 -2838.4 -2880.6 -2657.1 -2577.8 -2600.2 -2794.3 -2996.1 -3099.1 -3430.0 -3644.7 -3839.1 -3449.5 -3474.1 
Wheat -937.6 -961.9 -1051.7 -1111.8 -1233.0 -1346.0 -1475.8 -1418.7 -1558.1 -1447.8 -1540.4 -1789.9 -1777.3 -2856.8 -2005.3 -2194.1 -2226.8 
Pulses -1234.3 -1229.7 -831.9 -1026.7 -1062.8 -1232.5 -1195.0 -1152.6 -1367.1 -1153.1 -1038.6 -1160.8 -1207.3 -1328.6 -1087.5 -1172.8 -1252.8 
Starchy Roots -179.8 -170.8 -156.7 -171.2 -181.4 -209.9 -207.4 -174.3 -143.5 -127.0 -143.6 -129.7 -115.5 -111.5 -90.6 -94.0 -90.1 
Rape cake -1099.9 -1269.3 -1066.3 -1488.2 -1390.6 -1347.2 -1646.3 -1954.0 -1569.2 -1705.7 -2133.2 -1989.0 -2057.2 -2444.8 -2666.5 -2162.3 -2163.3 
Soy cake -295.8 -365.6 -274.2 -210.7 -314.4 -270.0 -466.9 -668.6 -411.6 -575.3 -710.9 -690.5 -1017.6 -623.9 -797.3 -1042.7 -1332.9 
Annual cake -2676.0 -2269.2 -2668.1 -3322.4 -3031.7 -3088.9 -3699.7 -3590.0 -3417.0 -3905.1 -5229.5 -5135.0 -5239.6 -5030.5 -5899.0 -4869.8 -5166.6 
Peren. Cake -183.2 -170.3 -170.8 -171.3 -172.8 -177.8 -165.1 -175.5 -158.7 -160.8 -178.7 -206.6 -226.2 -221.8 -237.6 -242.5 -269.7 
DDGS -0.1 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sug. beet pulp -849.8 -886.8 -839.8 -782.3 -987.3 -812.8 -755.2 -846.8 -1072.2 -1003.5 -867.0 -814.9 -837.0 -1117.3 -1327.6 -1184.8 -1163.0 
Enteric  285157 291426 288591 294378 300134 305429 309785 313875 322431 324630 328316 334335 337981 340756 346243 350125 353683 
M. Man. 28281 28930 28734 29440 29940 30559 31081 31590 32578 32726 33123 33920 34378 34575 35215 35770 36227 
M. soils 15196 15550 15413 15787 16058 16422 16707 16992 17497 17609 17852 18288 18567 18707 19054 19412 19743 
M. pasture 66973 68866 68240 69849 71419 72963 74353 75365 77396 78681 79804 81812 82800 83778 85312 86877 88312 














Bovine meat 909.1 916.4 905.9 934.1 957.0 942.2 970.1 997.4 1007.0 1027.7 1043.8 1077.9 1046.0 1067.7 1185.6 1265.4 1233.2 
M/G meat 74.8 78.1 74.0 77.8 81.9 114.7 103.3 108.4 123.5 122.8 133.3 132.3 128.9 131.0 137.1 151.8 142.3 
Pig meat 1262.9 1305.9 1385.7 1581.8 1603.5 1744.4 2002.9 2010.7 2088.1 2252.4 2358.5 2552.9 2858.9 3030.2 3169.3 3333.7 3608.0 
Poultry meat 878.7 1006.5 1068.3 1197.6 1312.2 1457.2 1391.3 1512.8 1595.0 1761.1 1829.5 1903.0 2080.6 2495.8 2854.4 3063.6 3190.7 
Eggs 1068.7 1040.1 1193.9 1220.8 1264.2 1356.9 1408.3 1454.8 1544.5 1600.0 1614.2 1833.7 1875.1 1998.4 2094.2 2091.1 2297.9 
Milk 669.1 717.3 736.5 788.6 881.9 1051.6 1190.6 1248.7 1301.9 1346.7 1414.9 1362.4 1398.9 1434.8 1442.7 1488.9 1607.4 
Barley -0.5 -0.7 -0.3 -0.9 0.0 -0.3 -0.6 -1.9 -0.5 -0.6 -30.6 -0.9 -0.7 -0.6 -0.6 -1.5 -0.4 
Corn -3204.7 -3402.8 -3267.7 -3346.4 -3041.5 -3824.7 -4132.7 -5334.7 -4143.5 -4922.6 -7331.4 -7296.1 -6651.2 -6883.8 -8648.5 -8371.1 -9383.5 
Rice -2969.5 -3161.4 -3616.1 -3932.2 -3963.2 -3867.0 -4059.5 -4316.5 -4258.5 -4548.7 -4621.1 -4357.0 -4391.4 -4544.2 -5238.6 -5663.5 -6392.7 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 














Other cereals -128.2 -127.6 -135.1 -134.8 -134.8 -283.5 -204.2 -220.2 -225.6 -199.6 -246.7 -260.1 -286.6 -318.6 -330.6 -339.6 -382.8 
Other an. OC -2.0 -4.4 -10.6 -18.8 -6.6 -24.5 -24.5 -14.6 -8.2 -8.0 -19.9 -12.1 -13.5 -26.8 -7.9 -6.1 -4.7 
Other pe. OC -31.8 -25.3 -27.4 -29.5 -27.9 -29.1 -18.4 -25.8 -36.2 -32.2 -25.6 -26.6 -36.7 -35.4 -35.3 -35.0 -35.5 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sugar cane -1765.3 -1815.9 -1742.7 -1745.3 -2014.5 -1718.8 -1972.8 -1392.9 -1306.8 -1069.1 -1194.2 -1500.1 -1531.4 -1484.2 -1741.6 -1945.6 -1695.8 
Wheat -26.3 -25.2 -46.0 -44.5 -47.6 -55.2 -66.9 -64.1 -71.3 -74.8 -67.3 -97.2 -342.6 -322.4 -339.2 -342.9 -337.8 
Fruits -334.1 -392.7 -409.3 -399.6 -406.8 -368.5 -385.1 -370.5 -383.2 -378.0 -364.5 -319.0 -354.0 -366.2 -372.4 -380.9 -391.6 
Pulses -17.9 -17.9 -35.7 -42.9 -50.0 -57.1 -60.7 -71.4 -75.0 -82.1 -92.9 -85.7 -71.4 -64.3 -64.3 -67.9 -67.9 
Starchy roots -3397.7 -3634.8 -3628.3 -3333.4 -3226.4 -3226.2 -3389.6 -3338.2 -3165.0 -3013.4 -3134.7 -2881.4 -2851.6 -3160.5 -3277.3 -3329.9 -4229.9 
Rape cake -4.6 -11.2 -8.6 -2.7 -11.0 -13.0 -35.6 -48.6 -85.4 -72.9 -100.6 -137.0 -158.5 -195.1 -210.1 -230.9 -156.0 
Soy cake -497.0 -522.4 -786.4 -901.8 -1092.6 -1011.5 -1410.1 -1108.9 -2577.1 -2545.0 -2732.1 -2797.2 -3176.4 -3703.9 -4322.6 -4536.4 -4938.8 
Annual cake -248.3 -271.0 -252.4 -311.1 -396.6 -427.7 -429.0 -511.8 -608.7 -653.6 -663.1 -657.9 -701.0 -809.4 -733.1 -784.7 -717.4 
Peren. Cake -372.2 -143.4 -181.3 -291.7 -251.7 -265.4 -455.4 -197.3 -183.6 -192.1 -363.2 -334.3 -497.3 -273.9 -350.8 -581.0 -274.9 
DDGS -0.2 0.0 -0.1 0.0 -0.3 -0.4 0.0 -0.1 0.0 0.0 -0.3 0.0 0.0 0.0 0.0 0.0 -0.3 
Sug. beet pulp 0.0 -0.2 -2.8 -1.3 -1.8 -0.3 -0.6 -0.3 -0.1 -7.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Enteric  46267 46416 46665 48744 50424 53971 55343 56794 58020 58324 58958 58483 59046 60348 62065 62293 63667 
M. Man. 14163 14130 14388 15141 15769 16771 17366 17728 18103 18307 18593 18837 19021 19571 20461 20890 21586 
M. soils 5181 5196 5313 5610 5849 6270 6555 6712 6914 7045 7166 7271 7479 7822 8243 8461 8832 
M. pasture 13112 13123 13325 13946 14455 15681 16085 16583 17122 17313 17587 17670 18048 18691 19457 19692 20461 










Bovine meat 239.8 290.7 283.5 296.1 321.3 329.6 579.6 504.2 632.1 500.0 499.4 553.9 553.6 507.5 623.8 622.8 648.7 
M/G meat 555.2 444.0 459.6 527.8 544.2 571.0 596.7 599.0 609.2 616.0 627.4 615.8 618.3 603.4 660.7 687.0 712.1 
Pig meat 25.3 25.5 25.6 27.6 30.3 31.2 33.8 34.7 34.5 38.1 40.6 41.9 44.7 45.2 125.9 105.2 111.9 
Poultry meat 487.7 536.6 604.2 674.0 831.6 827.7 948.5 1033.5 1132.8 1190.4 1299.1 1303.5 1268.9 1095.9 1261.0 1294.2 1394.4 
Eggs 444.9 458.6 478.1 508.5 565.2 598.8 652.5 721.3 713.6 705.1 718.7 754.4 797.1 740.6 860.6 949.4 969.3 
Milk 10918.0 11471.0 11624.4 11805.5 11115.6 10876.3 11600.8 11901.2 12184.9 12216.5 12370.8 12216.1 12335.8 12991.1 14548.0 14800.6 15205.2 
Corn -1741.2 -1935.8 -2203.5 -2462.6 -2521.0 -2300.5 -2317.6 -2374.4 -2718.4 -3048.5 -2667.4 -2913.0 -2811.3 -2540.9 -3156.3 -3630.3 -2425.5 
Rice 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -21.7 -0.2 -0.5 -23.2 -12.6 -11.5 -10.4 -2.6 
Other cereals -1121.6 -1109.7 -987.6 -963.0 -1212.8 -971.9 -1246.8 -802.7 -812.5 -767.9 -844.2 -1032.3 -1057.3 -1196.7 -1108.1 -1226.3 -719.2 
Soybeans -41.4 -19.8 -133.3 -124.9 -61.0 -56.5 -49.1 -65.3 -52.5 -25.8 -67.9 -73.7 -127.3 -182.1 -134.4 -174.1 -345.2 
Other an. OC -39.2 -46.3 -58.4 -70.9 -71.9 -77.8 -88.3 -52.6 -56.4 -61.6 -71.5 -66.4 -62.4 -66.3 -155.1 -208.6 -193.9 
Other pe. OC 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 -0.5 -0.1 0.0 
Sugar beet -0.4 -0.2 -0.2 -0.3 -0.4 -0.2 -0.4 -0.2 -45.3 -50.1 -52.9 -57.5 -55.4 0.0 -15.6 -14.8 -15.5 
Wheat -2280.3 -2383.5 -2279.4 -2338.4 -2445.1 -2355.9 -3487.1 -3538.1 -764.2 -987.2 -1284.3 -1124.4 -745.4 -1166.8 -1318.5 -1138.6 -1776.2 
Fruits -102.4 -107.5 -112.5 -118.6 -127.9 -128.3 -129.0 -169.3 -217.4 -215.0 -257.9 -262.7 -283.0 -295.5 -400.5 -342.2 -478.8 
Pulses -116.5 -114.3 -107.8 -117.4 -141.9 -153.6 -147.1 -272.9 -308.8 -377.5 -366.4 -345.8 -418.0 -362.7 -379.2 -397.8 -409.3 
Starchy roots -96.4 -87.1 -76.4 -97.0 -97.8 -103.0 -203.2 -511.4 -221.9 -50.7 -141.6 -840.5 -1146.2 -848.5 -1193.7 -1608.6 -70.3 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 










Vegetables -1949.5 -2313.7 -2094.7 -2106.7 -2137.7 -2182.3 -2284.5 -2650.5 -2509.6 -2606.4 -2642.2 -2503.2 -2728.4 -2950.9 -2952.9 -2755.5 -2918.6 
Rape cake -7.2 -25.4 -7.0 -3.5 -1.2 -0.2 -0.3 -0.3 -1.7 -6.2 -7.8 -40.5 -39.9 -27.8 -26.1 -26.8 -30.3 
Soy cake -493.9 -475.2 -401.2 -490.0 -595.1 -664.3 -714.4 -913.3 -841.2 -1028.7 -1244.7 -1011.1 -952.6 -1101.0 -1392.1 -1421.5 -1269.6 
Annual cake -580.9 -649.5 -747.3 -677.9 -642.9 -728.0 -766.7 -760.5 -831.3 -940.3 -1025.0 -1049.3 -1009.7 -907.6 -1150.6 -1104.2 -965.6 
Peren. Cake -763.4 -297.6 -950.3 -245.1 -907.7 -255.1 -517.7 -399.4 -723.1 -402.7 -850.2 -323.9 -741.8 -437.0 -550.6 -337.8 -966.6 
DDGS -0.4 -0.7 -0.9 -0.8 -0.8 -0.4 -0.1 -0.1 -0.1 0.0 -0.9 0.0 0.0 -0.7 0.0 0.0 -4.7 
Sug. beet pulp -1916.3 -1900.9 -1436.1 -2389.6 -2685.9 -2687.0 -2381.0 -2107.5 -2275.7 -2707.3 -2461.6 -2334.8 --2976.4 -3265.8 -3244.0 -3326.9 -2788.8 
Enteric  33255 34191 35418 36324 36408 34907 34302 30857 31332 31809 31964 32014 31705 29652 35828 35207 34699 
M. Man. 4621 4762 4940 5059 5085 4740 4684 4238 4292 4361 4375 4362 4238 3981 5166 5051 5009 
M. soils 2983 3093 3207 3301 3301 3150 3167 2921 2991 3028 3033 3041 2935 2815 3617 3562 3549 
M. pasture 15321 15765 16398 16836 17287 17109 16662 15069 15392 15638 15754 15955 16018 14667 16810 16657 16554 



















Bovine meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 259.2 289.6 253.3 
M/G meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 52.0 54.8 59.0 
Pig meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 622.7 565.3 604.8 
Poultry meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 129.7 116.7 111.3 
Eggs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 137.3 132.9 131.7 
Milk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3169.7 3116.9 3328.0 
Barley 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -319.3 -338.4 -409.0 
Corn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4391.5 -5118.4 -6044.8 
Rice 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4.9 -3.1 -3.4 
Other cereals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -236.9 -197.6 -217.0 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -16.5 -11.9 -7.3 
Other an. OC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -64.3 -46.3 -35.9 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -301.4 -151.6 -240.7 
Wheat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -468.0 -869.3 -694.5 
Pulses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -44.4 -39.0 -43.7 
Starchy roots 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -161.7 -191.0 -295.7 
Vegetables 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -77.2 -73.6 -98.9 
Rape cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.3 -2.6 -4.7 
Soy cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -198.0 -75.9 -92.0 
Annual cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -168.3 -182.6 -150.8 
Peren. Cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -11.6 -18.4 -18.3 
Sug. beet pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -533.3 -342.2 -461.4 
Enteric  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 7438 7505 7682 
M. Man. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2305 2318 2321 
M. soils 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1379 1394 1392 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 
In-/Output; Year 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 
 M. pasture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1363 1394 1478 

















Bovine meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5855.5 5217.0 5112.8 
M/G meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 374.2 398.2 369.0 
Pig meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 4400.6 3808.1 3332.2 
Poultry meat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2086.2 1796.6 1452.8 
Eggs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3414.1 3162.4 2891.1 
Milk 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 73368.0 71458.4 66722.8 
Barley 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -30546 -29777 -32425 
Corn 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -8553.1 -8392.1 -6347.7 
Rape 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -104.6 -115.4 -92.3 
Other cereals 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -20047 -18540 -16080 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -38.3 -255.5 -344.5 
Other an. OC 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -376.0 -286.1 -777.8 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1619.2 -969.6 -991.3 
Wheat 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -26599 -26369 -23496 
Fruits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -159.1 -163.7 -168.7 
Pulses 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4978.8 -4787.6 -4135.7 
Starchy roots 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -14219 -17723 -17007 
Vegetables 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2439.1 -2138.3 -1414.6 
Rape cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -126.2 -72.1 -77.6 
Soy cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2330.5 -1168.8 -406.0 
Annual cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1815.2 -1745.4 -1580.5 
Sug. beet pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -11536 -12468 -9411.3 
Enteric  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 145369 138925 131413 
M. Man. 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 39701 37339 35399 
M. soils 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 26476 24844 23313 
M. pasture 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17964 17044 15794 














 Bovine meat 222.0 237.2 241.5 234.7 243.5 230.7 238.5 247.2 250.0 252.7 233.4 235.8 251.0 257.0 253.7 243.7 232.1 
M/G meat 38.2 39.7 38.0 40.5 42.5 41.3 42.0 42.5 43.8 43.5 40.5 38.7 39.3 39.1 39.5 40.4 41.2 
Pig meat 335.5 343.3 363.0 359.4 371.9 373.5 361.9 370.0 372.7 371.9 370.9 366.8 355.5 353.5 357.9 353.4 340.8 
Poultry meat 32.7 34.7 35.9 37.0 35.1 36.2 37.6 41.2 42.9 45.2 50.2 53.6 54.4 56.7 61.0 60.0 64.8 
Eggs 86.8 90.7 90.1 91.8 95.1 98.5 98.2 98.4 99.5 98.1 98.2 95.7 89.3 89.2 91.2 89.9 91.2 
Milk 5600.2 5695.9 5769.3 5785.2 5852.6 5898.6 6016.6 5971.7 5972.4 5916.8 5925.8 6007.1 5989.3 5985.9 5929.6 5999.9 5966.3 
Barley -1200.9 -1226.6 -1175.9 -1149.1 -1014.7 -1127.3 -1125.6 -1030.2 -993.7 -1147.5 -1065.1 -1162.6 -881.8 -928.0 -991.2 -893.8 -822.5 
Corn -427.9 -481.7 -420.7 -452.2 -490.9 -469.8 -434.8 -419.9 -341.3 -348.9 -469.8 -398.9 -326.0 -315.9 -251.4 -250.9 -332.6 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 

















Rice -6.0 -4.7 -5.5 -5.3 -8.8 -5.0 -11.0 -8.3 -98.8 -32.7 -6.7 -30.0 -10.7 -13.9 -35.2 -18.6 -10.3 
Other cereals -729.5 -712.6 -917.9 -754.7 -868.7 -719.3 -675.9 -741.6 -609.9 -642.8 -617.0 -575.7 -568.3 -680.0 -684.8 -548.9 -558.4 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.2 -0.1 0.0 0.0 -9.0 0.0 -30.0 
Wheat -212.6 -201.8 -214.2 -274.6 -400.0 -282.3 -291.0 -330.1 -312.7 -300.8 -420.3 -317.6 -297.3 -303.6 -272.4 -475.9 -440.0 
Pulses -1.3 -2.3 -1.1 -0.8 -3.7 -1.9 -5.4 -5.3 -5.1 -9.3 -10.4 -13.5 -11.0 -12.9 -13.2 -8.4 -24.8 
Starchy roots -557.6 -455.7 -510.9 -596.3 -539.0 -396.0 -563.1 -463.8 -379.4 -274.7 -460.1 -423.0 -334.9 -338.5 -435.3 -436.2 -268.4 
Vegetables -0.7 -0.8 -0.6 -0.5 -0.6 -0.7 -1.0 -1.5 -1.3 -1.2 -1.2 -1.7 -1.2 -1.2 -1.2 -1.3 -1.3 
Rape cake -73.1 -77.6 -139.2 -84.4 -114.2 -110.1 -110.1 -88.1 -133.8 -123.0 -147.9 -131.6 -98.7 -90.7 -60.9 -56.9 -87.1 
Soy cake -189.4 -198.1 -189.5 -211.9 -154.4 -195.7 -191.0 -193.9 -181.4 -181.3 -213.6 -193.5 -217.1 -140.5 -161.6 -140.3 -171.1 
Annual cake -50.0 -50.3 -26.2 -23.5 -22.1 -22.2 -25.7 -24.1 -24.1 -30.8 -28.7 -28.6 -26.9 -19.9 -23.5 -17.8 -23.4 
Peren. Cake -5.2 -2.9 -1.7 -3.9 -3.9 -3.0 -3.8 -4.4 -3.8 -2.6 -1.9 -3.1 -1.2 -0.4 -0.1 -0.1 -0.1 
Sug. beet pulp -132.2 -163.1 -141.1 -189.1 -175.5 -174.8 -180.7 -165.8 -160.0 -172.9 -194.2 -186.1 -182.9 -187.0 -189.3 -204.8 -181.7 
Enteric  5940 5983 5975 5930 5903 5868 5888 5833 5754 5603 5537 5580 5570 5560 5520 5427 5477 
M. Man. 1852 1851 1865 1835 1836 1849 1824 1797 1788 1782 1769 1737 1745 1724 1709 1686 1686 
M. soils 990 992 996 982 980 981 976 964 955 936 928 923 929 923 916 905 908 
M. pasture 998 1011 1006 1013 1011 1009 1017 1016 1000 972 960 963 967 965 969 953 971 








Bovine meat 2758.6 2543.4 2074.6 1979.8 2107.5 2069.9 1794.1 1812.9 1868.8 2091.6 2175.8 2064.2 2173.5 2318.2 2345.0 2415.8 2380.2 
M/G meat 1016.6 1007.1 1110.1 1206.3 1135.4 1212.3 1134.5 1245.8 1201.3 1200.8 1209.7 1163.0 1168.5 1238.2 1239.4 1143.9 1184.3 
Pig meat 245.5 242.8 263.3 275.4 279.0 290.1 308.0 320.5 331.3 340.3 355.5 366.7 374.5 370.6 397.2 392.1 408.3 
Poultry meat 286.7 310.1 349.8 347.8 328.3 352.8 346.4 400.6 412.4 435.2 446.5 461.7 478.5 485.6 521.8 547.7 575.1 
Eggs 264.7 259.0 255.2 268.1 264.8 265.9 255.3 240.9 241.6 235.6 232.3 239.4 263.9 237.6 215.9 217.4 192.0 
Milk 11801.7 12259.7 12329.1 12147.1 12259.9 12652.8 13772.9 14160.8 14518.9 13714.1 14127.4 13797.0 14031.3 14542.2 15063.3 16628.1 18212.4 
Barley -660.0 -715.1 -555.2 -561.5 -828.4 -914.1 -960.4 -845.1 -571.0 -876.3 -700.2 -850.7 -1169.8 -1185.4 -1665.0 -2282.4 -1182.2 
Corn -207.7 -160.2 -203.4 -221.0 -236.6 -274.0 -227.0 -237.7 -277.0 -307.8 -255.6 -266.1 -320.9 -252.1 -306.0 -225.2 -287.4 
Rape -0.7 -0.7 -0.5 -0.4 -0.3 -0.3 -0.1 -0.7 -0.2 -0.2 -0.1 -0.2 -0.2 -0.2 -1.8 -2.7 -4.4 
Other cereals -1555.3 -1551.1 -1038.1 -1651.6 -1220.5 -1853.1 -1779.2 -1524.5 -1723.8 -1973.1 -2414.5 -2149.1 -2285.3 -1990.8 -2814.7 -1728.6 -1913.7 
Soybeans -26.6 -20.6 -25.3 -32.1 -24.1 -21.1 -22.3 -32.2 -18.8 -14.4 -23.2 -60.9 -17.5 -35.2 -36.5 -24.0 -33.0 
Other an. OC -0.3 -0.2 -0.4 -0.6 -0.4 -0.2 -0.3 -0.7 -1.1 -1.7 -4.3 -15.1 -22.3 -31.6 -35.2 -39.3 -34.2 
Wheat -615.1 -642.2 -660.2 -540.2 -650.7 -571.4 -635.6 -606.4 -687.8 -692.0 -1456.8 -1532.1 -1664.9 -1154.9 -1527.0 -1752.4 -1089.7 
Fruits -4.3 -4.4 -4.4 -3.8 -3.7 -3.7 -3.6 -3.6 -3.6 -3.7 -3.7 -2.2 -2.3 -1.7 -1.6 -1.6 -1.6 
Pulses -51.2 -66.1 -90.0 -102.5 -151.1 -286.0 -365.4 -164.7 -442.4 -453.7 -405.1 -344.0 -304.8 -324.1 -363.9 -341.8 -337.4 
Starchy roots -64.2 -68.6 -79.0 -86.1 -95.9 -92.2 -85.7 -86.5 -96.2 -87.3 -95.5 -96.2 -84.5 -91.5 -75.7 -88.0 -93.9 
Rape cake -10.7 -23.6 -11.2 -10.1 -16.3 -10.3 -18.3 -40.6 -40.4 -36.3 -31.3 -43.6 -55.2 -94.2 -96.1 -112.3 -103.5 
Soy cake -75.8 -58.8 -61.9 -81.8 -55.3 -92.3 -75.4 -114.1 -86.2 -104.3 -76.4 -153.0 -68.0 -135.6 -184.2 -176.3 -228.2 
Annual cake -90.6 -87.1 -95.6 -136.6 -157.9 -120.6 -156.3 -310.6 -205.1 -174.0 -272.0 -214.5 -217.1 -340.5 -356.4 -227.2 -212.7 
Peren. Cake -16.3 -14.9 -7.3 1.4 -6.3 -8.7 -9.8 -10.8 -8.0 -8.4 -8.1 -14.7 -11.0 -5.4 -0.6 -8.3 -3.8 




Table 160: Time series for livestock production in non-EU regions 1978 to 1994 [1000 t a-1] (cont.) 
 In-/Output; 
Year 








Sug. beet pulp 0.0 0.0 -0.1 -0.2 -0.2 -0.1 -1.1 -0.9 -0.4 -0.8 0.0 -0.4 0.0 -0.1 0.0 0.0 0.0 
Enteric  83818 81155 81482 79947 79686 76011 76774 79212 80112 77646 78325 79634 81894 80913 78379 76806 78778 
M. Man. 8408 8147 8235 8093 8034 7876 7905 8067 8185 7985 8043 8094 8251 8140 8182 8252 8649 
M. soils 1264 1204 1215 1189 1165 1125 1126 1155 1187 1163 1192 1164 1207 1206 1233 1265 1340 
M. pasture 52363 51258 51744 50954 51023 48884 49538 51247 51610 50360 50970 51885 53349 52342 50106 48581 49185 
Nitrogen 182.1 173.4 175.0 171.3 167.9 162.1 162.2 166.4 171.0 167.6 171.7 167.6 173.9 173.7 177.6 182.2 193.0 
Sources: (FAO, 2015j); (FAO, 2015k); (FAO, 2015c); (GATS, 2016) 
Note: ‘an.’ = annual; ‘pe.’ = perennial; ‘OC’ = oil crops; ‘Enteric’ = Emissions from enteric fermentation; ‘M. Man.’ = Emissions from manure management; ‘M. soils’ = Emissions from 
application of manure on soils; ‘M. pasture’ = Emissions from application of manure on pasture; Emissions in [1000 t CO2-eq. a
-1]; Nitrogen excretion in [1000 t nutrients a-1] 
  




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] 











Bovine meat 1113.9 1110.3 1128.7 1159.5 1278.0 1235.2 1207.5 1298.1 1332.0 1347.1 1465.3 1540.3 1547.4 1632.9 1655.8 1735.6 1747.7 
M/G meat 235.8 238.3 243.4 245.3 262.4 264.6 287.2 304.9 318.6 340.1 351.3 375.8 402.5 407.0 414.0 422.1 439.8 
Pig meat 307.0 314.9 325.0 311.4 308.1 305.4 310.5 305.7 294.6 317.9 356.4 338.3 366.3 398.1 396.7 391.6 418.5 
Poultry meat 284.2 291.2 303.4 312.5 317.1 337.0 397.1 399.9 406.4 406.8 415.5 407.8 435.7 455.8 479.7 509.7 517.3 
Eggs 226.8 231.2 243.6 246.4 256.7 261.5 268.0 267.6 280.4 292.9 286.3 297.8 305.5 326.1 345.5 369.8 387.4 
Milk 5590.0 5693.6 5869.5 6107.9 6427.5 6386.0 6789.0 8804.9 9274.8 10179.5 10339.3 10558.9 10765.1 11858.5 12137.9 13597.7 12985.8 
Barley  -0.8 -1.7 -1.8 -2.5 -1.6 -1.9 -1.1 -1.2 -4.8 -3.8 -3.4 -2.8 -2.7 -2.9 -3.4 -5.5 -6.8 
Corn -948.7 -1037.2 -1079.0 -1045.4 -1152.9 -1209.2 -1072.9 -1360.3 -1346.7 -1403.3 -1509.9 -1863.0 -1874.0 -2389.5 -2280.5 -2858.7 -3168.8 
Rice -100.1 -80.0 -73.4 -60.0 -53.4 -66.7 -60.0 -60.0 -60.0 -80.0 -226.8 -215.4 -221.4 -336.8 -510.3 -533.6 -416.2 
Other cereals -155.9 -148.9 -143.9 -156.6 -175.7 -142.2 -150.4 -152.9 -161.4 -213.1 -234.0 -244.9 -200.9 -128.8 -139.8 -136.6 -153.6 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -31.0 -36.0 -29.0 -39.0 -25.0 -30.0 -38.0 -36.0 -38.0 
Other an. OC -4.4 -5.2 -6.2 -5.1 -5.6 -6.4 -20.0 -27.0 -29.6 -36.8 -51.8 -48.6 -57.7 -55.1 -61.7 -54.8 -52.7 
Sugar cane -42.0 -43.0 -43.2 -43.6 -43.6 -43.8 -44.2 -44.5 -44.7 -44.5 -48.9 -53.8 -52.0 -50.0 -60.0 -60.0 -61.0 
Fruits  -2263.5 -2296.3 -2335.5 -2343.0 -2249.4 -2368.4 -2445.6 -2484.1 -2436.4 -2433.5 -2273.4 -2275.7 -2320.0 -2355.3 -2388.4 -2400.7 -2414.6 
Pulses -42.7 -46.8 -46.2 -42.9 -44.5 -46.6 -56.2 -53.1 -60.7 -79.0 -63.4 -95.4 -127.5 -149.0 -194.0 -153.6 -187.5 
Starchy roots -1372.7 -1461.3 -1548.6 -1805.9 -3397.2 -4681.9 -5425.1 -3911.7 -4326.8 -5502.9 -4953.5 -5366.9 -5583.4 -5878.8 -6419.4 -6697.2 -6580.0 
Vegetables 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -0.1 -0.5 0.0 0.0 0.0 0.0 0.0 
Rape cake -5.8 -1.6 -10.5 -11.2 -12.2 -10.5 -10.5 -10.5 -12.2 -18.1 -22.5 -15.3 -14.7 -23.9 -8.6 -12.8 -35.7 
Soy cake -174.3 -188.5 -179.5 -161.7 -113.0 -179.9 -215.3 -242.1 -235.8 -222.4 -237.1 -233.6 -215.2 -253.8 -228.5 -199.6 -458.7 
Annual cake -330.9 -308.1 -306.4 -308.3 -387.1 -389.9 -430.0 -439.2 -455.5 -497.8 -493.7 -458.0 -509.3 -580.2 -554.8 -586.0 -716.5 
Peren. Cake -41.6 -41.6 -46.5 -42.3 -37.6 -41.3 -38.6 -28.1 -28.0 -31.4 -42.9 -33.9 -31.0 -34.4 -36.8 -31.1 -30.4 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 
Sug. beet pulp 0.0 0.0 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 
Enteric  83671 83782 85847 89113 92624 89897 91496 95241 96594 98565 101628 104079 116632 123115 124910 128250 130025 
M. Man. 4454 4488 4609 4697 4835 4813 4806 4973 4997 5149 5412 5478 6067 6465 6572 6815 6964 
M. soils 1836 1876 1924 1958 1959 1992 1950 1983 2070 2165 2278 2351 2574 2731 2880 2977 3059 
M. pasture 57017 57062 58524 60680 63055 61163 62393 65133 65949 67327 69668 71210 79640 84011 85409 87696 89055 











Bovine meat 241.5 288.5 278.3 295.7 307.6 330.5 336.3 334.3 332.9 323.8 341.7 347.4 363.8 383.5 387.9 387.9 407.2 
M/G meat 67.6 69.7 76.8 78.6 80.0 86.7 90.6 94.1 97.0 98.9 102.1 104.1 107.0 110.0 111.2 121.0 126.1 
Pig meat 52.8 56.6 58.7 61.6 57.6 62.1 63.6 67.9 69.9 87.1 88.5 93.7 99.7 110.7 116.3 131.6 139.2 
Poultry meat 45.0 48.4 51.6 54.3 53.6 47.0 56.1 56.1 56.5 73.3 80.5 89.2 95.9 101.6 100.8 108.8 114.2 
Eggs 26.7 26.6 26.3 27.9 28.1 27.1 27.5 28.1 28.2 28.6 28.9 29.6 29.0 29.5 30.9 31.4 31.7 
Milk 573.2 588.6 624.4 646.9 657.6 670.4 691.6 713.2 739.0 755.8 774.2 750.3 761.8 767.7 740.1 776.1 784.8 
Corn -40.6 -48.4 -44.3 -55.2 -238.7 -250.9 -217.3 -372.3 -322.3 -359.8 -454.3 -483.3 -514.3 -482.8 -606.4 -637.5 -658.9 
Other cereals -16.8 -16.9 -17.9 -33.0 -20.0 -28.5 -44.1 -45.7 -55.6 -92.7 -205.7 -244.9 -293.7 -230.4 -328.6 -337.2 -347.2 
Other an. OC -3.6 -3.7 -3.9 -3.9 -3.8 -3.8 -4.6 -3.9 -4.1 -4.2 -5.3 -4.2 -4.2 -3.8 -3.7 -3.7 -2.7 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 











Sugar cane -12.6 -2.9 -5.1 -4.8 -5.5 -67.0 -43.6 -33.6 -20.6 -20.5 -38.5 -42.0 -44.0 -44.2 -43.0 -44.0 -44.1 
Fruits -23.7 -25.8 -26.3 -27.4 -26.5 -27.0 -26.8 -26.9 -27.0 -27.0 -27.0 -27.3 -27.5 -27.5 -31.7 -32.5 -29.5 
Starchy roots -546.8 -553.3 -562.0 -698.8 -731.7 -1813.5 -2631.6 -3565.6 -3798.7 -5226.0 -5564.8 -5740.3 -5767.3 -5990.5 -7080.6 -7192.1 -7643.7 
Soy cake -8.5 -7.5 -5.8 -8.2 -12.0 -12.7 -14.9 -18.3 -15.3 -21.6 -16.5 -23.2 -33.3 -30.3 -32.6 -40.4 -41.9 
Annual cake -162.1 -169.9 -211.3 -201.3 -224.4 -201.1 -194.8 -201.1 -219.8 -225.9 -225.5 -226.4 -220.3 -229.5 -235.8 -231.9 -270.1 
Peren. Cake -5.6 -0.2 -2.1 -0.4 -0.8 -2.6 -5.1 -2.0 -4.1 -4.6 -4.9 -4.9 -5.3 -5.8 -5.8 -6.0 -6.5 
Enteric  14334 14662 15594 16014 16617 17284 17464 17502 17880 18111 18719 19075 19817 19447 19734 19504 20652 
M. Man. 1185 1217 1268 1326 1313 1385 1404 1423 1452 1485 1520 1564 1636 1692 1763 1880 1975 
M. soils 529 543 561 591 571 607 614 623 638 651 665 686 713 756 793 871 911 
M. pasture 10370 10622 11292 11588 11985 12419 12573 12593 12845 13002 13433 13695 14158 13919 14128 13986 14813 











Bovine meat 891.7 933.4 1030.9 1059.7 1095.2 1172.0 1065.6 1131.0 1184.2 1252.2 1291.7 1374.1 1406.6 1503.9 1571.7 1572.6 1576.5 
M/G meat 692.5 690.6 746.0 798.5 828.6 844.6 865.9 869.2 855.7 855.9 949.1 958.9 989.1 1024.3 1035.2 1046.6 1104.2 
Pig meat 3.8 3.9 4.0 3.8 3.9 4.0 2.5 2.3 2.5 2.4 2.6 2.9 3.4 3.1 1.4 1.4 1.3 
Poultry meat 879.4 951.5 1083.0 1114.8 1193.6 1232.9 1267.3 1304.5 1374.8 1408.8 1449.8 1496.2 1645.4 1651.7 1755.4 1924.2 1999.9 
Eggs 588.6 545.7 581.4 574.1 612.3 628.7 656.6 797.0 780.5 767.0 756.0 773.5 852.7 853.3 762.9 922.7 980.8 
Milk 9864.0 10253.3 10929.3 11358.8 12417.8 13251.5 14047.6 14791.6 16485.9 15963.8 16554.9 17049.5 17930.9 18188.9 18243.8 18937.8 19422.2 
Barley -1309.1 -2311.8 -1421.2 -1488.3 -1947.9 -1825.0 -1574.1 -2205.0 -2064.3 -2017.8 -2089.9 -2175.7 -2225.6 -1282.2 -2436.1 -2220.3 -2390.4 
Corn -3930.3 -4448.3 -5365.2 -5879.5 -6671.5 -7019.3 -7285.2 -7583.7 -7177.9 -7470.8 -8956.5 -7151.7 -8277.2 -8171.2 -9385.3 -10218 -11245 
Rice -99.3 -98.0 -94.4 -95.2 -109.9 -134.5 -118.3 -122.3 -123.6 -132.4 -124.5 -135.6 -138.2 -146.6 -111.5 -87.6 -119.2 
Other cereals -523.3 -532.2 -633.2 -700.0 -650.1 -631.5 -702.5 -691.2 -1026.1 -899.1 -983.3 -952.6 -975.9 -849.8 -899.1 -744.7 -1288.9 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -0.2 -0.5 -44.4 0.0 0.0 -1.1 -0.1 -0.2 -0.2 -0.2 
Other an. OC -0.3 -0.2 -6.0 -3.4 -0.2 -0.2 -0.3 -2.3 -3.7 -0.5 -1.0 -1.4 -5.5 -1.8 -2.5 -2.1 -2.4 
Sugar beet -50.0 -50.0 -65.0 -50.0 -50.0 -50.0 -40.0 -90.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.0 -100.1 -150.0 -150.0 
Sugar cane -1128.4 -1136.3 -1099.7 -1148.5 -1220.3 -1256.5 -1245.7 -1281.3 -1299.6 -1298.5 -1305.4 -1332.5 -1361.2 -1317.6 -1238.6 -1256.7 -1261.2 
Wheat -1559.2 -1564.8 -1626.3 -1690.5 -1656.9 -1685.6 -1948.7 -1997.8 -2006.2 -2176.0 -2402.6 -4661.9 -4550.7 -4790.4 -5329.0 -5374.7 -5993.9 
Fruits -26.5 -23.6 -31.8 -27.6 -25.2 -26.4 -20.1 -25.8 -27.6 -32.2 -28.3 -29.6 -37.4 -37.3 -43.2 -48.0 -48.2 
Pulses -153.1 -158.1 -165.1 -189.3 -188.8 -182.4 -207.4 -186.2 -182.7 -181.6 -173.0 -188.2 -186.2 -179.0 -207.2 -200.0 -255.3 
Starchy roots -38.8 -48.7 -38.7 -45.6 -40.6 -40.6 -46.9 -51.9 -50.0 -30.0 -30.0 -50.0 -30.1 -50.1 -20.1 -30.1 -45.1 
Vegetables -50.9 -62.6 -62.4 -62.9 -51.5 -55.7 -59.9 -52.9 -65.4 -74.4 -73.3 -82.7 -83.8 -80.4 -82.7 -62.4 -56.6 
Soy cake -870.7 -1064.2 -1202.2 -1507.9 -1812.1 -1989.7 -2233.1 -2480.2 -2152.1 -2324.8 -2454.9 -2233.6 -2693.6 -2773.4 -2881.5 -3998.6 -4595.7 
Annual cake -493.6 -574.2 -605.7 -557.5 -484.7 -560.8 -668.6 -590.8 -566.2 -706.3 -523.3 -593.2 -740.5 -566.2 -670.5 -509.9 -667.0 
Peren. Cake -615.0 -1938.2 -894.1 -1097.9 -1310.3 -838.5 -471.5 -658.3 -1481.8 -1098.2 -1357.8 -1600.4 -1342.3 -1614.8 -1619.7 -1780.7 -1532.7 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -5.5 -27.9 -46.3 -128.3 -143.7 -226.3 -278.1 
Sug. beet pulp -926.1 -861.3 -947.2 -1190.2 -1498.5 -1492.5 -1486.6 -1591.8 -1478.0 -1467.1 -1729.3 -1727.5 -1684.1 -1856.9 -1825.4 -2074.8 -2101.0 
Enteric  49830 51309 52994 54697 57050 59020 61043 61913 64065 65258 66666 67616 68456 68920 68864 69638 70527 
M. Man. 2470 2508 2608 2705 2819 2897 2984 3038 3122 3173 3228 3286 3356 3377 3371 3413 3471 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 




. M. soils 832 851 884 921 995 1059 1120 1147 1227 1269 1309 1308 1337 1348 1352 1377 1397 
M. pasture 33965 35058 36259 37601 39115 40395 41649 42140 43466 44153 45007 45693 46315 46601 46756 47433 47962 











Bovine meat 626.9 620.9 593.4 595.7 608.8 745.5 634.9 674.9 711.4 759.1 805.8 900.1 901.6 880.9 873.1 955.1 938.8 
M/G meat 171.9 159.5 154.9 149.9 182.0 187.9 164.5 168.3 181.8 181.4 179.6 184.1 164.9 204.3 214.7 208.5 200.1 
Pig meat 132.4 133.8 131.2 125.1 130.4 113.3 118.9 118.6 140.6 153.8 157.3 164.9 240.0 305.8 322.7 214.0 213.4 
Poultry meat 617.9 666.1 712.9 688.8 732.4 844.0 923.3 954.4 931.3 938.3 979.8 999.7 1157.3 1358.6 1418.5 1503.2 1518.0 
Eggs 257.5 295.3 288.1 320.9 330.2 326.0 339.2 339.9 350.2 367.2 376.4 425.3 449.8 484.4 461.3 484.7 522.7 
Milk 3050.2 2869.5 3090.1 3208.6 2913.3 2820.2 3042.9 2962.9 2923.3 2984.7 3167.6 3245.6 3346.9 3432.2 3406.1 3542.2 3571.2 
Barley -10.6 -8.7 -7.3 -7.5 -4.3 -8.7 -13.3 -22.8 -31.9 -30.9 -11.4 -12.0 -10.4 -9.8 -3.3 -7.5 -11.7 
Corn -3598.5 -2938.9 -3113.4 -3753.2 -3768.4 -3536.9 -3257.0 -2573.3 -2571.8 -3043.9 -3972.7 -4210.7 -4224.7 -4096.1 -4181.6 -4340.1 -4409.2 
Other cereals -259.7 -266.3 -255.1 -244.8 -246.2 -225.3 -209.1 -252.8 -237.8 -192.9 -201.9 -143.8 -125.3 -100.4 -104.9 -67.2 -109.3 
Soybeans -4.0 -4.0 -4.0 -4.0 -4.0 -4.0 -4.2 -4.5 -4.0 -6.0 -7.0 -7.0 -7.0 -7.0 -7.0 -7.0 -7.0 
Other an. OC -1.6 -1.0 -1.5 -2.9 -2.5 -2.3 -2.5 -4.1 -4.3 -8.1 -6.7 -5.6 -6.4 -6.2 -3.8 -2.8 -3.0 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 
Wheat -29.6 -38.6 -28.9 -29.0 -29.9 -31.7 -32.5 -31.2 -26.5 -28.8 -31.8 -30.8 -31.5 -35.6 -32.7 -32.4 -38.5 
Pulses -5.5 -7.4 -9.4 -8.4 -12.4 -16.7 -15.8 -11.2 -3.8 -3.5 -13.5 -13.8 -12.8 -17.5 -20.0 -15.5 -15.4 
Starchy roots -187.4 -215.5 -221.3 -221.4 -219.8 -224.8 -258.0 -228.8 -187.9 -212.2 -203.1 -213.2 -222.4 -208.5 -190.8 -212.7 -224.9 
Vegetables -66.6 -67.5 -70.4 -69.0 -70.5 -61.4 -63.4 -61.9 -70.7 -55.7 -53.6 -25.9 -26.6 -40.2 -37.4 -40.9 -41.1 
Rape cake 0.0 0.0 -0.1 -0.1 0.0 0.0 0.0 -21.7 -20.4 -18.3 -21.8 -24.4 -21.8 -20.9 -20.8 -23.4 -27.5 
Soy cake -180.1 -324.8 -430.3 -496.0 -482.9 -591.0 -728.2 -662.9 -545.9 -753.1 -741.8 -1067.5 -1054.1 -1044.1 -892.7 -1116.2 -1166.4 
Annual cake -502.9 -474.1 -486.3 -463.8 -464.9 -473.6 -491.0 -565.1 -458.0 -473.9 -441.3 -420.2 -445.2 -450.4 -571.8 -538.7 -478.5 
Peren. Cake -3.0 -0.8 -6.5 -4.3 -10.9 -9.6 -7.8 -16.1 -16.2 -9.7 -6.3 -7.5 -9.4 -5.7 -28.7 -52.8 -16.5 
DDGS -0.5 0.0 -2.1 0.0 0.0 0.0 0.0 0.0 0.0 -0.5 -1.1 0.0 -1.4 -0.2 0.0 0.0 0.0 
Enteric  17509 17500 17851 18060 18509 18623 18401 17680 17629 17522 18431 17680 17885 18153 18159 18226 18071 
M. Man. 992 996 1017 1030 1034 1050 1052 1046 1038 1040 1065 1054 1072 1076 1086 1093 1089 
M. soils 400 400 407 411 410 430 437 439 432 435 437 442 452 458 467 472 472 
M. pasture 13155 13184 13465 13582 13922 14020 13903 13437 13376 13302 13866 13370 13552 13855 13901 13990 13889 











Bovine meat 616.6 665.4 700.7 717.8 731.7 717.6 784.3 851.2 852.6 870.9 910.5 881.4 963.9 1015.1 981.2 982.8 1060.0 
M/G meat 440.5 468.2 509.3 544.0 578.6 619.4 659.3 675.6 697.2 720.8 739.7 770.0 793.9 814.0 853.8 872.1 888.9 
Pig meat 211.5 206.3 214.7 219.2 231.3 242.9 252.4 284.4 273.0 283.4 295.3 313.6 322.4 329.1 342.9 355.3 369.5 
Poultry meat 321.2 322.9 332.5 340.6 341.7 338.6 363.5 380.8 399.4 421.6 435.6 457.9 490.5 528.1 547.4 589.6 621.3 
Eggs 526.2 463.4 428.7 586.8 604.7 567.1 612.7 630.5 639.2 669.8 688.1 723.5 758.8 822.9 853.1 867.5 894.0 
Milk 2102.4 2181.4 2173.0 2245.3 2327.5 2396.5 2459.4 2593.0 2826.8 3042.9 3282.2 3540.9 4005.2 4112.4 4311.4 4434.0 4535.0 
Barley 0.0 0.0 0.0 0.0 0.0 -1.2 0.0 0.0 0.0 0.0 -1.0 0.0 0.0 -0.6 -0.6 -0.6 -0.6 
Corn -2939.8 -2576.4 -2502.4 -2571.8 -2735.9 -2322.1 -2471.2 -2783.5 -2933.1 -3041.2 -3266.6 -3645.8 -3458.9 -3858.7 -4240.8 -4293.6 -4733.4 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 











Rice -19.5 -32.5 -33.2 -68.4 -91.2 -72.0 -79.4 -91.6 -130.3 -116.9 -113.1 -178.4 -177.6 -213.1 -267.2 -226.7 -278.9 
Other cereals -2512.4 -2575.9 -2620.8 -2698.2 -2769.8 -2848.8 -2732.2 -2912.2 -3120.7 -3495.0 -3980.4 -4288.4 -3753.5 -4156.1 -3051.6 -3198.7 -2446.7 
Soybeans -28.7 -32.2 -36.1 -40.5 -42.0 -43.2 -43.6 -46.5 -49.8 -52.8 -58.8 -62.8 -58.0 -59.9 -43.4 -28.5 -56.4 
Other an. OC -2.6 -2.5 -3.6 -1.6 -2.3 -13.6 -1.8 -19.3 -34.5 -28.1 -15.6 -32.6 -22.8 -63.9 -43.8 -49.8 -60.0 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -3.7 -3.8 -3.9 -5.4 -5.1 
Sugar cane -13.2 -11.8 -11.8 -11.8 -11.8 -13.2 -14.2 -13.2 -17.2 -21.2 -22.0 -27.4 -26.2 -24.2 -23.8 -23.8 -24.2 
Wheat -10.0 -10.0 -15.0 -20.0 -10.0 -20.0 -20.0 -20.0 -20.0 -20.0 -30.0 -30.0 -20.0 -20.0 -30.0 -30.0 -30.0 
Pulses -567.6 -597.7 -613.0 -708.8 -711.6 -730.0 -742.9 -944.0 -1039.2 -1163.7 -1269.0 -1334.6 -1059.6 -1115.9 -978.8 -1286.5 -709.4 
Starchy roots -16390 -16409 -16848 -17422 -18153 -18075 -18601 -25471 -27624 -29553 -31208 -33875 -31725 -34719 -29207 -33877 -38963 
Rape cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -2.0 -3.0 -0.2 -0.5 
Soy cake -4.3 -5.1 -16.7 -10.8 -28.2 -27.1 -40.3 -37.4 -51.9 -48.5 -38.0 -65.7 -65.0 -63.5 -39.0 -57.3 -67.9 
Annual cake -818.6 -925.6 -1120.1 -1070.1 -1042.9 -1068.7 -1259.4 -1382.4 -1376.8 -1383.4 -1520.8 -1585.1 -1495.6 -1444.8 -1791.3 -1939.1 -1983.0 
Peren. Cake -302.5 -171.7 -172.8 -182.8 -173.3 -141.6 -424.7 -480.8 -542.1 -575.2 -657.7 -652.8 -642.5 -643.8 -650.7 -617.7 -609.1 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.4 -0.1 0.0 0.0 0.0 0.0 
Sug. beet pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -0.1 -0.1 -0.1 0.0 0.0 
Enteric  44337 45990 47650 49270 51204 52028 53912 55242 58340 60315 61848 63335 65263 67186 69517 71129 73678 
M. Man. 3359 3425 3548 3657 3797 3906 4061 4304 4407 4550 4647 4813 4982 5150 5340 5507 5689 
M. soils 1395 1407 1446 1496 1549 1599 1664 1794 1822 1888 1934 2021 2104 2180 2279 2357 2440 
M. pasture 32870 34157 35419 36768 38250 38894 40334 41322 43544 44978 46235 47525 48944 50569 52389 53738 55625 















Bovine meat 1764.6 1692.2 1704.0 1730.6 1753.5 1765.8 1793.8 1820.4 1859.8 1907.9 1937.3 2004.9 2046.8 2101.1 2146.7 2214.6 2298.2 
M/G meat 70.9 68.8 68.6 71.4 70.6 74.2 77.2 82.6 86.8 89.1 91.6 93.8 94.9 98.1 100.7 102.6 104.2 
Pig meat 1013.4 1002.1 1032.8 1058.6 1103.8 1139.8 1175.4 1198.3 1173.2 1205.6 1257.6 1265.9 1317.3 1332.5 1331.5 1335.7 1375.6 
Poultry meat 1664.2 1655.9 1872.8 2071.1 2217.4 2370.8 2488.3 2702.9 2744.6 2944.6 3140.9 3192.7 3331.9 3371.9 3439.6 3510.7 3619.7 
Eggs 1506.5 1506.7 1603.3 1727.7 1879.7 2046.2 2221.2 2283.0 2262.2 2397.1 2422.8 2703.4 2708.7 2763.9 2787.0 2815.2 2895.5 
Milk 9508.0 9803.2 10148.9 10722.6 11578.8 12124.1 12371.7 12631.4 12897.3 12997.4 13135.7 13536.6 13940.4 14293.1 14273.5 14407.7 14517.7 
Barley -197.4 -226.1 -276.3 -370.3 -306.4 -447.2 -342.7 -346.2 -475.9 -428.0 -315.2 -404.6 -298.9 -296.9 -282.5 -277.9 -197.4 
Corn -5206.5 -6413.8 -5637.4 -9342.1 -6499.7 -6994.6 -9105.3 -10450 -12073 -11339 -10608 -12976 -13171 -15311 -12002 -14402 -12546 
Other cereals -6450.6 -9039.0 -8198.7 -9941.0 -10489 -11076 -11786 -10134 -10053 -10393 -8791.3 -8455.8 -8373.5 -8480.4 -8835.7 -9411.6 -9020.4 
Soybeans -225.1 -404.2 -611.2 -651.9 -742.9 -901.5 -805.8 -827.8 -867.9 -826.6 -847.1 -849.2 -940.2 -867.5 -944.6 -946.0 -954.8 
Other an. OC -82.0 -49.7 -9.3 -4.4 -38.9 -36.7 -86.8 -44.3 -99.9 -87.5 -361.7 -675.4 -725.3 -730.2 -613.4 -698.4 -480.8 
Sugar beet 0.0 -0.5 0.0 0.0 0.0 0.0 0.0 -0.1 -0.3 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 -0.8 
Sugar cane -931.1 -786.9 -836.3 -283.3 -82.2 -124.0 -153.9 -95.4 -884.1 -778.2 -828.5 -712.9 -1139.6 -1328.5 -1849.8 -2624.6 -2103.9 
Wheat -700.0 -900.0 -13.3 -66.2 -55.2 -74.5 -77.6 -95.5 -79.1 -77.6 -87.8 -86.4 -85.2 -90.1 -90.9 -93.1 -89.0 
Fruits -426.0 -529.7 -504.0 -469.1 -446.1 -267.0 -247.8 -306.7 -354.1 -335.2 -351.0 -247.1 -325.5 -339.1 -343.3 -481.3 -562.0 
Pulses -34.7 -42.8 -21.2 -19.5 -12.3 -21.3 -22.5 -21.5 -19.2 -21.2 -18.9 -13.8 -13.6 -14.8 -1.0 -3.2 -3.9 
Starchy roots -23.7 -24.3 -23.9 -25.2 -32.3 -33.0 -46.6 -61.5 -62.8 -47.0 -62.2 -53.8 -58.9 -64.8 -42.5 -20.0 -16.9 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 















Vegetables -0.1 -0.1 -0.1 -0.1 -0.3 -0.2 -0.4 -0.3 -0.6 -0.3 -0.5 -0.5 -0.2 -0.1 0.0 -0.1 -0.1 
Rape cake -342.0 -353.6 -349.2 -425.0 -520.8 -553.4 -512.0 -488.7 -467.1 -725.7 -732.8 -755.0 -770.5 -872.1 -875.8 -949.6 -988.6 
Soy cake -2478.3 -2713.9 -2481.0 -2465.8 -3265.8 -2479.5 -2771.7 -2933.4 -3218.8 -3269.8 -4017.8 -4174.6 -4037.0 -3784.0 -3588.8 -3885.3 -3928.5 
Annual cake -281.8 -344.0 -319.3 -285.8 -292.9 --258.3 -278.5 -242.0 -324.4 -285.4 -368.1 -381.5 -366.0 -301.1 -235.2 -225.7 -287.9 
Peren. Cake -114.0 -117.1 -122.3 -131.6 -115.6 -107.5 -126.0 -132.7 -131.6 -137.1 -140.6 -170.8 -169.1 -189.1 -172.9 -175.2 -191.1 
DDGS -14.5 -4.2 -9.5 -12.2 -22.3 -39.7 -41.4 -62.4 -62.4 -87.7 -133.5 -395.0 -739.7 -1406.0 -1689.1 -1902.7 -2061.1 
Sug. beet pulp -0.1 -0.2 -0.8 -3.0 -3.8 -3.7 -7.3 -42.8 -44.3 -47.4 -53.0 -81.1 -68.4 -50.7 -53.1 -51.6 -45.1 
Enteric  56364 55280 56946 56863 56473 56898 57678 59093 59372 59179 59367 59796 60598 61603 62702 63356 63592 
M. Man. 3652 3613 3656 3560 3658 3742 3957 3865 3879 3960 4052 4062 4095 4124 4149 4193 4220 
M. soils 2834 2838 2852 2789 2980 3120 3302 3359 3383 3478 3572 3632 3698 3735 3761 3810 3852 
M. pasture 25776 25334 25930 25739 25552 25695 26120 26594 26726 26718 26890 27097 27371 27775 28214 28492 28583 

















Bovine meat 191.8 200.0 196.0 202.6 191.0 202.5 202.5 197.0 185.0 183.2 189.9 192.1 206.8 213.6 219.1 230.1 222.8 
M/G meat 10.9 11.2 12.5 14.1 14.6 17.9 18.2 19.8 19.8 20.2 21.2 19.8 22.7 24.1 23.6 23.0 24.7 
Pig meat 206.4 217.1 168.0 185.6 197.9 196.7 183.3 199.7 204.9 199.0 230.6 251.1 320.8 334.8 315.4 312.2 329.9 
Poultry meat 297.2 321.7 334.0 352.5 390.8 429.0 433.7 393.0 374.2 461.7 519.3 528.7 557.5 526.3 552.5 565.6 507.6 
Eggs 130.9 127.2 138.8 131.3 150.9 153.2 154.0 178.6 167.7 162.5 191.7 214.9 214.0 213.4 225.1 237.8 237.0 
Milk 1272.0 1282.6 1295.3 1317.9 1300.1 1320.1 1355.8 1430.5 1257.1 1176.2 1093.3 1205.0 1319.2 1459.3 1507.3 1466.0 1419.6 
Barley -12.8 -0.2 -0.2 -0.1 -0.6 -0.6 -0.5 -0.6 -37.2 -5.4 -4.7 -10.3 -4.7 -4.1 -4.0 -4.0 -0.6 
Corn -1195.3 -1128.8 -1314.2 -1089.2 -1244.5 -1329.2 -1416.5 -1570.5 -1632.4 -1609.0 -1787.3 -2022.4 -1977.8 -2008.6 -1836.7 -2089.1 -2001.4 
Rice -14.3 -25.6 -28.8 -17.9 -106.9 -99.8 -88.0 -45.6 -144.5 -177.9 -226.5 -152.3 -189.9 -205.6 -149.1 -67.5 -155.1 
Other cereals -81.1 -61.7 -67.1 -62.2 -64.4 -65.9 -67.3 -68.5 -66.8 -69.8 -60.1 -71.0 -76.3 -56.0 -75.3 -89.8 -83.6 
Soybeans 0.0 0.0 0.0 0.0 0.0 0.0 -0.9 -11.6 -13.8 -13.6 -22.2 -16.7 -16.7 -5.2 -13.3 -11.3 -12.9 
Other an. OC -1.2 -1.1 -2.4 -5.3 -17.5 -18.5 -40.3 -146.4 -255.4 -202.4 -130.8 -315.0 -314.5 -378.0 -394.7 -336.7 -376.4 
Sugar cane -2722.9 -1402.4 -2002.5 -852.9 -1632.8 -1672.9 -1660.2 -2318.4 -1814.2 -1649.8 -249.5 -222.3 -1688.2 -3351.2 -3382.2 -254.2 -4282.2 
Wheat -372.1 -397.5 -508.8 -538.0 -591.5 -538.7 -538.4 -370.4 -365.1 -453.3 -444.2 -323.5 -384.3 -371.9 -422.7 -515.0 -444.4 
Fruits -91.8 -139.3 -116.1 -127.8 -86.8 -139.0 -175.0 -158.0 -196.2 -193.6 -167.8 -145.4 -128.0 -78.8 -222.4 -123.8 -168.2 
Pulses -0.1 -0.2 -0.2 -0.2 -0.1 -0.1 -0.1 -0.1 -0.1 -0.1 -0.2 -0.1 -0.1 -0.2 -0.2 -0.1 -0.2 
Starchy roots -130.9 -147.2 -135.4 -145.1 -163.1 -225.7 -276.4 -298.2 -370.8 -602.3 -556.4 -254.7 -449.4 -361.5 -407.7 -412.0 -405.0 
Vegetables -13.0 -10.0 -9.2 -107.0 -231.6 -725.5 -868.9 -1466.0 -1568.5 -1942.3 -1795.7 -677.3 -680.3 -600.0 -594.0 -585.0 -580.0 
Soy cake -570.2 -565.1 -586.2 -563.2 -606.6 -668.2 -604.3 -569.0 -638.2 -541.5 -575.6 -808.4 -863.9 -787.1 -776.1 -797.7 -875.6 
Annual cake -11.3 -18.0 -13.0 -49.2 -46.8 -16.1 -16.4 -31.4 -18.9 -6.8 -7.1 -6.3 -4.4 -4.3 -4.4 -4.1 -4.0 
Peren. Cake -11.3 -11.2 -11.3 -11.0 -11.1 -12.0 -11.8 -12.7 -12.9 -13.6 -14.2 -14.2 -14.5 -14.3 -14.9 -15.2 -15.6 
DDGS -0.1 0.0 0.0 0.0 0.0 -4.9 0.0 0.0 0.0 -1.5 -11.0 -1.2 -93.7 -126.9 -151.8 -153.8 -126.2 
Enteric 12395 12507 12629 12769 12077 11852 11894 11971 12096 12232 11544 11501 12038 12205 12377 12562 12659 
M. Man. 782 786 729 762 744 759 741 850 843 850 895 936 953 943 942 933 929 
M. soils 670 683 658 679 681 704 699 853 804 809 867 908 932 921 937 931 913 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 
In-/Output; Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 
 
M. pasture 5498 5554 5578 5661 5400 5383 5398 5592 5658 5760 5588 5630 5828 5857 5920 5983 6027 













Bovine meat 12513.2 12765.5 12803.5 12985.0 13386.8 13561.5 13243.6 13721.7 13242.3 12638.4 12660.5 13190.0 13258.0 13451.1 13143.1 13318.1 13137.6 
M/G meat 140.4 132.2 128.2 123.7 123.0 118.6 115.4 115.8 107.8 106.1 102.7 100.9 99.3 97.9 96.7 92.5 85.4 
Pig meat 9372.8 8991.8 9091.8 10015.0 10324.5 10237.0 10422.4 10787.4 10938.4 11239.1 11302.7 11448.7 11849.4 12546.9 12385.2 12111.8 12299.8 
Poultry meat 14697.4 15467.1 15924.4 16148.8 17053.1 17480.5 17928.4 18187.6 18387.4 19126.9 19786.9 20050.8 20594.8 21110.3 20163.9 20799.4 21013.8 
Eggs 4743.0 4843.2 4936.6 5070.7 5266.4 5371.0 5471.7 5557.0 5573.5 5664.1 5733.0 5831.4 5785.6 5745.1 5771.5 5844.9 5852.8 
Milk 78360.1 77746.4 78902.4 79615.4 81969.5 84185.5 83101.5 85105.6 85025.0 85441.5 88061.9 90505.5 92335.5 94319.0 94095.2 95718.8 97416.7 
Barley -13326 -14309 -13137 -13011 -13256 -12887 -10236 -7636 -11145 -10353 -9417 -7605 -8060 -9245 -7344 -5804 -5846 
Corn -125419 -139978 -144608 -146487 -149777 -154550 -157589 -151211 -157442 -163346 -163943 -149015 -160027 -141583 -139090 -131829 -123974 
Rape -228.8 -255.8 -109.1 -127.8 -144.1 -120.3 -151.6 -210.1 -258.5 -275.2 -370.7 -340.3 -423.9 -461.5 -729.3 -35.7 -8.5 
Other cereals -12866 -18864 -14528 -12414 -12990 -11272 -10262 -8518 -9157 -9354 -7806 -6821 -8795 -8654 -6420 -5750 -4432 
Soybeans -421.6 -456.4 -511.2 -557.7 -496.0 -450.2 -375.6 -296.6 -1012.8 -3132.3 -2374.2 -2544.6 -1005.4 -2421.5 -2470.8 -2478.3 -2537.0 
Other an. OC -2790.1 -3108.8 -2852.9 -3036.7 -3403.0 -3583.1 -4491.1 -2417.0 -3379.5 -4476.2 -4559.8 -3269.6 -3215.0 -2201.6 -2041.7 -2649.9 -2616.0 
Sugar beet -20.5 -20.7 -12.7 -17.6 -14.9 -16.4 -10.9 -6.9 -13.6 -14.9 -12.2 -17.4 -15.2 -6.9 -13.2 -11.2 -15.5 
Wheat -8157.0 -12770 -10406 -14811 -12114 -11611 -8295.0 -7223.1 -8966.0 -10048 -8506.0 -7337.1 -4884.1 -9727.0 -7666.7 -6868.7 -6698.0 
Pulses -379.1 -312.4 -457.2 -529.6 -668.7 -813.2 -633.2 -503.5 -398.3 -561.8 -605.3 -349.4 -508.8 -684.5 -415.0 -230.9 -101.7 
Starchy roots -289.7 -737.1 -344.6 -341.4 -336.2 -681.7 -386.2 -382.6 -361.1 -355.3 -374.0 -354.3 -335.7 -295.7 -355.7 -370.0 -357.3 
Vegetables -170.0 -190.1 -189.3 -185.4 -202.6 -189.0 -197.5 -196.4 -192.7 -186.9 -191.5 -202.1 -193.5 -197.2 -195.4 -200.0 -191.8 
Rape cake -1599.0 -1585.2 -2160.3 -2140.6 -2099.6 -2361.5 -2086.7 -1684.8 -1982.9 -2473.9 -2411.4 -2564.5 -2719.0 -3056.7 -2704.0 -2808.8 -3612.2 
Soy cake -26969 -26072 -26474 -28938 -30246 -31895 -31927 -31891 -30112 -35292 -34784 -35630 -34594 -31155 -31411 -30897 -30747 
Annual cake -2342.4 -2096.7 -2034.0 -2090.3 -1682.8 -1680.3 -1508.9 -1301.6 -1576.7 -1418.0 -1525.6 -1470.4 -1490.7 -1186.1 -1152.4 -1324.4 -1325.0 
Peren. Cake -2.8 -5.1 -1.2 -2.9 -3.2 -1.8 -25.2 -7.0 -11.7 -14.6 -11.4 -6.7 -6.2 -12.4 -16.6 -16.6 -16.6 
DDGS -12.7 -15.2 -17.2 -12.9 -18.3 -21.7 -21.3 -30.3 -30.9 -84.0 -105.9 -123.0 -318.9 -793.9 -819.7 -1042.7 -746.4 
Sug. beet pulp -4696.7 -4567.4 -5195.9 -5836.0 -5970.9 -6401.8 -4877.7 -5386.0 -6114.6 -5900.4 -5372.3 -6857.0 -6406.4 -4774.8 -5377.8 -5693.3 -5294.4 
Enteric  151567 152917 150469 148199 147306 146215 145644 145381 144581 144683 146230 147555 146856 146174 143637 142668 140578 
M. Man. 53316 53341 52683 53762 54293 53924 54165 54663 54516 54717 55064 55491 55395 56479 55093 55035 55235 
M. soils 17905 18151 18065 17989 17993 18093 18215 18382 18232 18195 18265 18436 18572 18797 18088 18078 18073 
M. pasture 47850 48486 47709 46911 46582 46209 46125 46049 45934 46160 46870 47360 47100 46740 45858 45591 44731 













Bovine meat 10603.6 11237.1 11177.8 10808.1 11587.5 11845.6 11652.7 12085.7 12325.7 13339.2 14533.9 15110.8 15537.4 15280.4 15264.5 14697.3 14509.0 
M/G meat 366.8 321.4 321.3 311.1 315.7 324.1 318.2 299.9 302.0 301.7 313.7 313.1 309.3 310.6 303.9 302.4 310.1 
Pig meat 2884.4 2959.0 3097.0 3441.1 3554.2 3772.7 3852.8 4051.7 4341.1 4408.6 4196.4 4371.9 4648.1 4754.7 4807.9 4905.8 5038.8 
Poultry meat 6926.0 6954.2 7485.1 8113.1 9044.8 9732.5 10290.1 10976.8 11586.3 12779.5 12425.4 13260.7 14473.6 16215.3 16238.2 17459.6 18466.5 
Eggs 2603.9 2606.5 2767.6 2689.5 2846.3 2950.6 3027.4 2977.4 3087.3 3194.9 3393.1 3621.4 3668.4 3858.5 4162.7 4299.5 4574.7 
Milk 40736.4 43791.6 45310.8 46337.1 47519.2 48168.5 49134.4 49313.2 49144.2 50722.4 53736.1 56529.2 55864.5 60528.1 60127.6 63001.3 66410.3 
Barley -245.8 -305.1 -267.1 -265.9 -266.3 -287.4 -306.2 -258.1 -321.4 -330.2 -347.4 -352.1 -352.8 -315.7 -463.6 -347.2 -362.4 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 













Corn -35351 -34984 -33787 -33686 -34194 -35841 -37038 -34035 -34675 -37360 -39407 -42340 -46447 -56971 -46156 -47468 -51203 
Rice -199.1 -168.3 -237.3 -287.6 -290.8 -268.1 -264.7 -253.0 -244.6 -259.8 -248.8 -248.6 -238.6 -279.4 -234.3 -161.8 -143.9 
Other cereals -3236.4 -3513.4 -3989.6 -4514.1 -4534.9 -5141.4 -4913.7 -4831.4 -5339.2 -5770.8 -5572.8 -5234.6 -4835.8 -5859.5 -4665.7 -6154.2 -7520.3 
Soybeans -643.9 -674.6 -720.9 -731.3 -744.3 -816.6 -822.7 -748.3 -643.5 -655.3 -653.3 -545.0 -586.6 -957.7 -642.8 -679.2 -915.6 
Other an. OC -22.4 -23.6 -8.7 -16.3 -10.4 -10.7 -49.3 -79.3 -69.1 -70.8 -90.3 -81.7 -76.0 -47.3 -88.7 -97.7 -45.0 
Sugar beet -2.0 -2.0 -3.2 -1.7 -2.0 -2.6 -2.2 -4.4 -4.6 -3.0 -3.3 -3.3 -3.7 -3.7 -3.7 -4.0 -4.0 
Sugar cane -7271.0 -3153.5 -3225.0 -3457.5 -1968.7 -5620.6 -2671.1 -3282.1 -3395.7 -3453.9 -3603.8 -6014.7 -6781.0 -8651.6 -8492.5 -8707.1 -8907.7 
Wheat -747.5 -1308.2 -1087.9 -833.1 -553.5 -875.6 -595.1 -811.2 -546.0 -658.4 -559.8 -712.0 -511.8 -598.2 -894.4 -611.3 -999.5 
Fruits -772.9 -774.3 -770.9 -617.8 -681.4 -668.2 -753.0 -707.2 -685.7 -720.9 -722.7 -725.7 -747.3 -778.9 -365.0 -386.1 -385.2 
Pulses -41.1 -29.0 -15.5 -33.6 -10.0 -38.3 -32.3 -21.0 -39.9 -33.9 -26.1 -48.3 -44.3 -28.5 -29.2 -75.9 -35.7 
Starchy roots -16089 -11935 -13186 -13008 -14197 -14442 -14978 -15883 -15529 -17208 -17499 -18073 -17689 -15337 -14520 -14789 -14803 
Vegetables -81.8 -79.0 -91.5 -104.3 -114.6 -119.8 -118.7 -120.6 -128.4 -127.2 -128.2 -132.3 -121.0 -143.3 -187.0 -177.2 -135.2 
Rape cake -20.0 -24.3 -23.1 -45.3 -64.5 -60.7 -69.7 -39.5 -52.9 -57.4 -74.3 -89.3 -76.1 -97.5 -74.2 -132.8 -115.4 
Soy cake -6875.5 -8656.7 -7296.5 -10495 -9289.1 -10530 -9241.0 -11488 -12665 -12930 -14486 -15860 -19445 -18507 -17617 -22037 -21861 
Annual cake -937.8 -1202.4 -809.9 -1031.0 -1121.2 -1384.8 -1361.8 -1141.3 -1281.1 -1647.3 -1944.3 -2060.1 -2084.9 -2525.7 -2306.9 -2180.6 -2873.9 
Peren. Cake -140.4 -143.0 -184.0 -167.4 -167.6 -181.6 -164.5 -188.4 -194.9 -247.9 -257.6 -289.5 -297.6 -327.4 -323.5 -318.5 -343.4 
DDGS -0.6 0.0 -0.4 0.0 0.0 -49.7 -48.5 -41.7 -13.8 -5.6 -16.8 -10.5 -60.1 -123.2 -89.0 -153.5 -206.0 
Sug. beet pulp -696.5 -575.2 -467.2 -570.4 -536.4 -569.4 -582.7 -614.8 -374.5 -384.1 -462.2 -389.3 -312.8 -241.4 -204.1 -282.4 -382.2 
Enteric  382523 374911 377975 378337 380966 387394 396032 411509 430651 443571 449847 451146 445207 448254 450470 447219 445899 
M. Man. 14953 14128 14318 14409 14358 14683 15119 15313 15733 16140 16539 16920 17100 17423 17668 17893 17978 
M. soils 13987 12762 13202 13457 13470 13895 14291 14419 14548 14975 15460 15522 15521 15919 16563 17045 17278 
M. pasture 155088 152198 153174 153187 154287 156899 160395 166053 173855 178999 181527 182679 181026 182438 182603 181400 180508 












Bovine meat 1107.9 997.8 960.4 918.3 887.5 883.7 888.5 938.0 987.3 1045.0 1087.0 1134.9 1190.9 1240.5 1279.3 1338.5 1423.8 
M/G meat 403.7 361.7 311.4 319.6 294.8 301.0 304.6 320.5 329.9 338.5 350.0 373.5 418.5 435.4 451.9 471.9 496.7 
Pig meat 160.9 149.0 112.4 125.0 147.2 173.0 219.1 216.1 220.4 239.9 233.7 234.6 235.9 247.6 249.4 246.2 256.7 
Poultry meat 76.3 56.4 38.7 49.0 54.8 60.0 62.0 63.5 73.0 76.1 86.6 108.1 111.7 115.2 132.4 154.6 161.0 
Eggs 198.9 155.5 157.0 170.4 181.8 199.6 216.0 239.2 271.7 291.1 320.3 321.8 349.1 381.2 419.4 467.9 492.1 
Milk 10199.7 8817.1 8682.0 8886.5 9309.3 9744.2 10335.8 10786.8 11586.6 11892.2 12903.5 13509.5 14063.0 14565.5 15173.3 15720.9 16202.7 
Barley -2602.8 -1901.6 -912.6 -420.3 -819.8 -1338.8 -1476.0 -1619.7 -1661.3 -1068.3 -1243.3 -1318.5 -1379.9 -1408.5 -1723.6 -1260.0 -1832.4 
Corn -539.7 -276.4 -265.1 -344.1 -503.8 -568.1 -636.0 -668.6 -684.3 -744.0 -799.9 -753.1 -806.3 -829.3 -894.3 -863.7 -894.4 
Rape -6.2 -7.2 -8.4 -5.6 -3.9 -4.3 -5.3 -3.9 -6.1 -8.0 -7.4 -5.6 -5.4 -5.4 -6.7 -6.3 -5.0 
Rice -0.6 -0.6 -0.7 -0.7 -0.5 -0.6 -0.8 -0.8 -1.0 -0.8 -1.0 -1.0 -1.5 -1.0 -1.1 -1.1 -1.1 
Other cereals -374.2 -301.2 -297.2 -137.9 -222.2 -220.2 -266.2 -210.6 -225.0 -207.5 -206.6 -240.3 -290.7 -194.6 -273.1 -270.9 -540.5 
Soybeans -0.5 -0.9 -9.1 -7.1 -6.6 -8.7 -7.9 -10.0 -8.1 -10.0 -11.0 -6.5 -8.5 -6.1 -5.7 -8.3 -10.0 
Other an. OC -1053.1 -675.2 -1115.6 -795.7 -1199.4 -720.7 -1141.5 -778.0 -712.2 -1231.2 -934.2 -710.7 -719.6 -812.6 -343.8 -557.3 -707.9 
Sugar beet -31.6 -18.9 -87.9 -43.9 -73.7 -45.0 -29.9 -19.8 -19.0 -23.2 -19.4 -25.2 -24.3 -17.9 -19.4 -18.6 -21.0 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 












Wheat -1387.0 -1298.0 -881.3 -976.9 -1188.5 -2119.2 -2456.8 -3871.6 -4221.5 -4297.3 -5907.6 -6491.4 -6934.0 -6345.6 -7483.0 -6018.3 -7067.2 
Fruits -170.7 -229.1 -87.6 -34.4 -18.0 -44.6 -33.8 -38.6 -33.7 -78.4 -80.0 -91.0 -75.8 -134.3 -152.0 -233.4 -228.4 
Pulses -45.8 -31.6 -29.8 -44.1 -37.9 -32.6 -49.9 -48.3 -57.6 -57.0 -54.4 -55.7 -75.7 -79.3 -104.8 -105.4 -135.1 
Starchy roots -116.4 -159.1 -134.3 -118.4 -272.2 -348.5 -519.9 -634.8 -657.8 -696.4 -616.2 -818.6 -1069.0 -1083.6 -1293.1 -1309.3 -1545.6 
Vegetables -216.4 -107.0 -222.2 -330.2 -514.4 -763.1 -592.2 -445.8 -440.1 -472.9 -492.5 -662.3 -863.8 -1139.5 -1370.4 -1521.6 -1740.7 
Rape cake -1.9 -2.5 -2.4 -3.3 -3.1 -3.5 -3.6 -2.1 -5.1 -8.6 -0.7 -7.5 -9.5 -2.6 -8.9 -5.6 -24.9 
Soy cake -31.0 -12.3 -99.6 -104.2 -29.8 -21.4 -19.4 -6.0 -12.4 -14.5 -55.3 -80.4 -118.5 -86.2 -43.7 -36.4 -38.0 
Annual cake -1061.7 -847.5 -744.8 -786.7 -981.1 -931.4 -881.8 -940.2 -945.2 -856.7 -994.1 -1051.2 -1067.0 -1074.0 -1065.9 -1088.3 -1056.7 
Peren. Cake 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.2 -0.3 -0.3 -0.1 -0.1 
Sug. beet pulp -93.2 -109.4 -67.0 -143.9 -233.2 -169.8 -165.0 -235.4 -296.9 -254.7 -167.5 -131.3 -129.0 -86.8 -82.7 -97.1 -121.4 
Enteric  25992 23426 20395 19118 18973 19327 19973 20858 22323 23626 25045 26445 26838 28550 29717 30731 31560 
M. Man. 4650 4186 3646 3422 3399 3471 3595 3740 3998 4239 4464 4698 4752 5052 5277 5462 5583 
M. soils 3041 2712 2361 2232 2233 2270 2350 2447 2623 2772 2949 3106 3153 3344 3476 3601 3736 
M. pasture 7886 6982 5900 5491 5454 5602 5791 6148 6662 7062 7511 8012 8201 8750 9037 9356 9548 










Bovine meat 3836.5 4167.9 4948.9 5400.3 5617.7 5982.5 5887.4 6069.6 6194.5 6397.9 6463.3 6550.7 6944.3 6988.9 7249.8 7385.4 7346.3 
M/G meat 1868.1 1944.0 2246.4 2481.4 2658.6 2787.8 2804.5 2913.0 3145.3 3398.5 3564.1 3696.0 3900.7 3888.0 4027.8 4135.6 4075.6 
Pig meat 33184.2 33375.3 34340.2 36449.3 36992.4 39098.2 39363.2 40345.8 42480.1 42784.6 44147.4 46007.2 46356.8 48219.4 50407.1 52094.3 51610.9 
Poultry meat 10351.2 10488.3 11879.2 12833.5 13429.5 14332.2 14199.1 14439.9 14848.7 14957.2 15910.4 16260.5 17152.1 17969.5 18686.0 19355.8 19906.8 
Eggs 20169.8 23125.5 22489.7 23675.5 24857.2 25358.6 25688.9 26260.9 26939.5 27243.1 27880.2 27762.8 28916.1 30632.3 31018.3 31243.0 31705.7 
Milk 20284.5 21306.1 21179.0 21608.6 22561.7 23652.7 25596.5 28706.8 33093.2 38905.2 43016.7 47293.7 50535.4 50893.9 51062.6 51355.4 51654.0 
Barley -2179.3 -2013.6 -1906.4 -1807.3 -1681.4 -1648.8 -1589.7 -1507.8 -1417.8 -1415.3 -1422.6 -1435.6 -1251.2 -1089.7 -1416.8 -1323.0 -1195.7 
Corn -106973 -106980 -106189 -104527 -110406 -111966 -109949 -113115 -113980 -114930 -117806 -116281 -118575 -129776 -128139 -137443 -145572 
Rape -618.8 -824.6 -616.2 -819.3 -1269.2 -1423.9 -1712.8 -1562.4 -1374.2 -916.8 -665.2 -593.8 -415.1 -1268.4 -2369.3 -2370.7 -1466.8 
Rice -12554 -13521 -14530 -13558 -12901 -13474 -15538 -14944 -12290 -10322 -8259 -10477 -10301 -10790 -12143 -11751 -11867 
Other cereals -10563 -11142 -8756 -8994 -7925 -8008 -6587 -6309 -6449 -5442 -5634 -4987 -4689 -4081 -4715 -5272 -4952 
Soybeans -576.0 -435.0 -435.0 -531.0 -1583.0 -2137.4 -2782.5 -2049.7 -3066.3 -3745.4 -3168.6 -3368.8 -3561.4 -3751.2 -4963.8 -9159.1 -6154.1 
Other an. OC -2007.0 -1760.4 -1544.9 -1000.9 -1068.4 -1469.1 -1534.0 -1273.3 -1007.4 -1416.2 -2457.6 -2714.6 -3372.9 -2813.8 -1388.2 -2130.2 -3770.0 
Other pe. OC -42.2 -79.6 -34.1 -32.1 -28.4 -41.9 -24.1 -42.0 -41.9 -51.8 -54.8 -55.5 -191.8 -64.7 -45.9 -63.0 -43.2 
Sugar beet -3185.0 -4000.0 -2690.0 -3000.0 -2640.0 -2000.0 -2000.3 -3000.0 0.0 0.0 -0.1 0.0 -0.3 -2000.5 -2000.0 -3100.0 -2200.0 
Sugar cane -11512 -9970.0 -11894 -6684.1 -5420.4 -6328.0 -4007.1 -3021.9 -2000.0 -1249.4 -631.0 -392.0 -1051.0 -5652.4 -9638.7 -7489.0 -9408.0 
Wheat -2485.6 -2069.5 -2701.1 -3715.9 -3842.6 -5216.5 -7518.5 -8187.6 -6931.1 -4111.5 -5853.4 -7151.5 -8163.6 -8704.1 -13827 -16544 -30367 
Fruits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -6.3 0.0 0.0 0.0 0.0 
Pulses -1156.8 -1770.5 -1543.2 -2265.0 -1852.7 -2141.0 -2296.0 -2819.9 -2786.1 -2358.8 -2483.4 -2080.5 -1942.3 -2120.2 -1742.3 -1598.3 -2182.1 
Starchy roots -64462 -79702 -66987 -78250 -81100 -73690 -72936 -73700 -68819 -69372 -64901 -56009 -56913 -50706 -64759 -66188 -69903 
Vegetables -2530 -3016 -3585 -3730 -4449 -14115 -18536 -19910 -22640 -23611 -24869 -26641 -30901 -31814 -32863 -35084 -37841 
Rape cake -6783.5 -6720.3 -7081.9 -7039.3 -7281.8 -7317.7 -7800.9 -7897.3 -7463.9 -8526.3 -8553.6 -8320.6 -7850.7 -8229.1 -8851.2 -10220 -10231 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 










Soy cake -11452 -15854 -17617 -19454 -17244 -20801 -23421 -24543 -28580 -29414 -33011 -35960 -36447 -38710 -41513 -47799 -51950 
Annual cake -6904.7 -6624.8 -6968.3 -7367.6 -7605.6 -7789.2 -8242.3 -9499.7 -8772.2 -9189.9 -9920.2 -10002 -10144 -10354 -10101 -9670.6 -9651.4 
Peren. Cake -371.1 -375.9 -597.8 -699.9 -456.2 -636.9 -942.3 -732.9 -754.5 -853.1 -925.2 -924.3 -890.4 -1173.2 -1498.0 -1990.1 -1431.9 
DDGS -15.3 -0.1 -0.5 -5.3 -0.7 -1.6 0.0 0.0 -0.1 -8.1 -49.9 -162.9 -322.2 -581.1 -1217.4 -3398.0 -2247.3 
Sug. beet pulp -3413.4 -3592.6 -3755.4 -3502.9 -2311.8 -2626.1 -3119.3 -3331.6 -2549.2 -2656.1 -2625.9 -3083.3 -3078.4 -2858.5 -2166.1 -2375.7 -2887.6 
Enteric  171648 175739 173702 177532 179510 182686 187015 185923 191562 199255 206580 212277 216810 218874 221046 222595 215118 
M. Man. 62285 63566 63775 63589 64758 66037 66925 67150 68058 69520 71124 72984 74643 75850 77583 79867 77866 
M. soils 30263 31405 32284 31149 32223 33183 33818 34513 34915 36299 37698 38665 39487 40410 41334 42354 41594 
M. pasture 67491 70024 70380 70451 72668 74796 76785 77451 79198 82841 86506 88357 89764 91277 92330 92278 89942 










Bovine meat 3780.9 3730.5 3893.1 3933.8 3910.8 3904.8 3923.1 4010.4 4063.7 4171.0 4246.4 4574.5 4702.4 4663.1 4716.0 4821.3 4917.1 
M/G meat 2003.7 1780.5 1845.0 1889.0 1902.0 1935.4 1937.0 1940.4 1936.0 1997.7 2058.0 1899.4 1873.8 1868.4 1835.8 1844.1 1873.9 
Pig meat 468.4 472.6 476.2 478.4 480.3 482.2 484.4 486.0 487.7 462.0 443.2 423.0 403.3 399.5 396.6 389.4 383.7 
Poultry meat 1798.2 1868.0 1957.5 1935.3 2066.0 2269.7 2449.3 2710.3 3025.9 3190.4 3391.4 3741.9 4152.8 4432.1 5117.0 5163.1 5334.0 
Eggs 2454.9 2568.0 2616.7 2678.8 2850.1 3234.2 3377.2 3429.6 3574.5 3874.0 4098.4 4304.7 4488.5 4657.4 4824.9 5010.9 5041.3 
Milk 93561 101112 104587 108591 114108 116244 120341 123410 126089 132432 137954 144877 153940 158690 164970 171790 179360 
Barley -3361.3 -3482.5 -3039.4 -3482.3 -2441.0 -2667.3 -3244.2 -3228.7 -2847.5 -3818.5 -3992.8 -3330.0 -3536.3 -2684.9 -4823.3 -4230.5 -3711.2 
Maize -5539.6 -5448.1 -6363.0 -5778.3 -6404.6 -6716.5 -7517.5 -6990.1 -9602.4 -8760.3 -9603.5 -10433 -12358 -12622 -12147 -16737 -15609 
Corn -2192.1 -2619.7 -2350.6 -2560.8 -2646.5 -2858.4 -3069.1 -2810.0 -3223.5 -3221.9 -3734.9 -3703.9 -3826.1 -3818.9 -3693.5 -4093.0 -4245.9 
Other cereals -350.6 -401.2 -383.6 -391.6 -338.5 -369.0 -397.1 -376.8 -475.4 -369.9 -387.1 -407.3 -467.4 -442.3 -424.3 -567.6 -503.7 
Soybeans -0.3 -0.1 -0.1 -0.1 -0.3 -0.4 -0.4 -0.5 -0.4 -0.4 -0.6 -0.5 -0.5 -0.5 -0.5 -0.5 -0.2 
Other an. OC -1685.2 -1733.9 -1330.5 -1664.7 -1678.1 -1313.7 -1279.5 -1149.4 -2793.5 -4036.8 -3802.5 -4788.5 -4914.3 -3850.2 -4306.2 -5674.8 -6287.4 
Sugar cane -4162.1 -4245.5 -4191.4 -4221.1 -4683.0 -6015.5 -5948.1 -5973.2 -5798.7 -4727.2 -3585.3 -4278.6 -5397.8 -7017.7 -5814.8 -5929.4 -6931.1 
Wheat -2629.7 -2887.3 -3169.5 -3175.0 -3416.8 -3342.7 -3280.4 -3291.2 -3235.1 -2992.3 -3120.4 -3568.7 -3850.0 -4111.9 -4344.6 -4530.8 -4780.9 
Pulses -1501.9 -1348.0 -1453.1 -1444.2 -1565.4 -1355.5 -1248.1 -1407.0 -1343.4 -1452.4 -1440.9 -1429.7 -1665.6 -1461.0 -1708.0 -1774.3 -1996.8 
Starchy roots -87.6 -86.0 -76.0 -77.4 -75.8 -75.2 -69.8 -68.1 -67.9 -65.1 -66.1 -66.9 -67.3 -73.3 -81.3 -90.2 -85.0 
Vegetables 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Rape cake -2513.3 -2565.8 -2871.3 -2582.0 -3810.1 -3913.6 -2623.4 -3244.3 -2475.5 -3425.9 -4537.5 -4404.4 -3847.7 -3058.7 -4001.6 -3599.6 -3957.0 
Soy cake -1812.8 -1743.2 -2278.9 -3224.8 -3706.2 -2735.5 -3416.4 -3714.7 -4575.1 -4887.4 -2686.3 -3778.2 -5813.7 -4410.5 -6670.2 -8395.3 -6411.7 
Annual cake -5297.1 -6047.5 -5122.2 -5873.0 -4626.6 -5035.6 -5182.8 -4344.6 -5456.8 -5318.4 -6498.2 -5484.2 -7438.5 -6562.0 -6139.3 -7595.9 -7310.1 
Peren. Cake -292.3 -248.2 -315.2 -310.3 -314.1 -372.5 -334.9 -325.0 -356.1 -324.1 -376.3 -332.7 -331.0 -316.7 -382.3 -324.7 -338.2 
DDGS -0.5 -0.1 -0.2 -1.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -2.6 -3.6 -1.1 -6.3 -7.1 -5.4 
Sug. beet pulp -1200.5 -819.1 -1023.5 -1057.5 -1185.4 -931.1 -1023.2 -1337.4 -1229.5 -1055.2 -1043.0 -1414.3 -1149.3 -393.1 -447.7 -878.1 -869.2 
Enteric  357233 360956 363623 364842 366835 367013 368704 371152 374242 380996 388676 399194 408951 415411 425534 434739 442456 
M. Man. 36662 37151 37484 37646 37813 37860 38115 38416 38827 39641 40388 41407 42360 42887 44229 45149 46044 
M. soils 20047 20311 20560 20668 20822 20883 21061 21316 21658 22349 22887 23540 24143 24592 25540 26195 26847 
M. pasture 89733 90602 91840 92350 93159 93523 94178 95137 96454 98839 101135 103516 106255 108188 111218 114094 116700 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 
In-/Output; Year 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 














Bovine meat 1216.7 1233.9 1229.7 1216.1 1224.1 1251.1 1203.9 1210.7 1266.3 1369.1 1313.5 1408.8 1472.5 1573.7 1642.2 1766.5 1819.8 
M/G meat 139.1 143.8 153.3 129.0 128.3 131.0 147.0 182.1 201.7 187.5 187.7 224.2 213.5 209.6 234.0 224.9 230.2 
Pig meat 3614.6 3731.3 3952.5 4014.4 3973.3 4148.9 4364.8 4773.2 5121.5 5365.9 5857.3 6370.6 6703.0 6759.3 7042.2 7222.0 7368.0 
Poultry meat 3339.3 3548.4 3664.8 3572.9 3611.6 3902.3 4260.6 4659.9 4926.2 4747.1 4956.8 5351.5 5690.1 6073.1 6385.4 6740.0 7132.1 
Eggs 2329.1 2457.8 2547.0 2285.0 2380.3 2626.3 2701.6 2917.6 3029.8 3009.4 3097.8 3339.8 3641.7 3676.0 3878.4 4133.7 4159.3 
Milk 1743.2 1817.6 1844.9 1844.8 1940.8 2096.0 2170.0 2286.7 2662.0 2867.6 3049.2 3194.0 3239.7 3524.5 4029.8 4306.7 4551.5 
Barley -1.0 -0.3 -0.3 -0.5 -0.8 -0.9 -2.2 -1.2 -0.7 -1.2 -2.8 -4.6 -3.3 -3.9 -6.3 -6.4 -6.3 
Corn -10591 -11535 -11480 -11370 -12366 -14661 -14169 -15632 -16996 -16202 -16715 -17852 -18436 -19304 -20401 -22314 -22629 
Rice -8156.5 -6577.8 -6538.8 -6462.8 -8121.3 -9533.2 -8757.2 -9667.0 -9906.1 -11083 -12823 -14446 -15403 -16283 -15631 -15823 -15409 
Other cereals -353.8 -408.7 -403.9 -382.5 -431.1 -467.0 -427.7 -438.1 -435.6 -434.0 -513.4 -485.5 -363.5 -389.6 -388.2 -442.2 -406.4 
Soybeans 0.0 0.0 0.0 0.0 0.0 -59.0 -72.0 -110.0 -134.0 -132.0 -130.0 -110.0 -112.0 -145.0 -132.0 -121.0 -97.0 
Other an. OC -3.3 -3.5 -4.3 -6.5 -9.0 -103.5 -46.7 -66.9 -55.0 -46.6 -59.0 -56.3 -166.5 -172.8 -60.5 -74.5 -100.9 
Other pe. OC -44.4 -35.8 -41.1 -39.9 -34.8 -39.0 -45.4 -42.2 -42.9 -43.1 -44.5 -44.9 -44.6 -46.0 -47.0 -52.5 -45.7 
Sugar beet 0.0 0.0 -0.5 -0.4 -0.4 -0.4 -0.4 0.0 -0.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Sugar cane -1665.8 -1921.6 -1929.2 -1881.3 -863.9 -1803.5 -1924.4 -1651.8 -1276.1 -1696.4 -1643.8 -1877.5 -1303.7 -1378.4 -1073.7 -1286.8 -976.8 
Wheat -333.5 -354.9 -304.7 -426.4 -520.0 -589.4 -950.5 -1387.5 -1192.2 -1626.6 -1379.2 -1456.8 -1258.5 -1210.6 -2167.2 -2563.5 -3184.4 
Fruits -423.6 -422.9 -440.8 -410.7 -457.1 -493.0 -505.9 -527.5 -536.9 -563.1 -629.8 -679.5 -898.1 -1303.1 -1352.0 -1365.2 -916.5 
Pulses -71.4 -271.4 -75.0 -320.0 -515.0 -280.0 -300.0 -487.2 -792.6 -989.7 -1494.1 -1304.1 -1401.9 -1439.2 -1831.6 -2551.6 -2189.2 
Starchy roots -3937.9 -4040.3 -5284.7 -4357.0 -3811.6 -4850.7 -5895.8 -6295.6 -6364.5 -6443.9 -5771.3 -6800.1 -7148.3 -6861.9 -4614.8 -4882.0 -4077.6 
Vegetables 0.0 0.0 0.0 0.0 0.0 -0.3 -1.4 -2.5 -0.4 -0.1 -1.7 -6.8 -0.2 -0.1 -0.1 -0.1 -0.1 
Rape cake -181.8 -346.9 -242.0 -124.2 -61.8 -295.4 -271.1 -234.2 -231.3 -295.4 -287.9 -385.8 -489.1 -515.6 -557.2 -441.3 -524.2 
Soy cake -5234.7 -5413.0 -6245.5 -5623.7 -7226.3 -7161.6 -8146.0 -8523.0 -8922.2 -9413.0 -10418 -10713 -12131 -11215 -12044 -13999 -15059 
Annual cake -805.8 -785.7 -738.9 -562.3 -523.1 -530.9 -667.7 -714.9 -682.2 -816.8 -741.4 -846.6 -934.1 -1088.8 -1171.1 -1223.2 -1131.6 
Peren. Cake -601.3 -524.7 -816.4 -534.1 -724.8 -691.4 -693.6 -1304.6 -1503.8 -1518.8 -1483.5 -1538.5 -843.0 -1204.7 -1454.6 -1590.3 -1634.1 
DDGS 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.1 -0.1 -25.8 -125.4 -192.6 -305.6 -589.6 -887.8 -1124.7 -1151.6 
Sug. beet pulp 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -9.0 -11.2 -8.6 -9.5 -10.4 
Enteric  63358 63285 63028 61096 59747 59779 59683 61091 61702 63186 64542 66881 69326 70182 71094 72054 71768 
M. Man. 21701 22094 22451 21782 21312 21607 22167 23242 23882 24400 25057 25736 26785 26982 27734 28194 28438 
M. soils 8995 9262 9214 8623 8506 8978 9309 9966 10131 10201 10397 10708 11226 11379 11824 12019 12497 
M. pasture 20685 21029 20849 19668 19279 19919 20255 21265 21467 21718 22181 22769 23680 23998 24737 25088 25773 









 Bovine meat 615.1 618.7 741.6 701.4 730.3 767.8 731.1 769.0 752.5 838.7 798.7 820.5 917.3 904.0 913.6 1218.5 1254.4 
M/G meat 709.1 698.2 722.5 722.8 717.4 732.6 717.5 702.0 682.5 692.7 697.2 713.2 739.1 754.7 755.0 750.5 810.2 
Pig meat 109.5 114.5 114.9 113.7 111.2 116.8 113.1 117.8 123.0 119.5 118.8 117.6 109.9 98.2 94.8 98.5 96.9 
Poultry meat 1431.0 1399.9 1571.1 1615.1 1765.1 2051.3 2118.9 2186.5 2347.5 2422.9 2593.1 2573.1 2816.6 2846.7 3067.4 3238.1 3498.5 
Eggs 977.2 1045.5 1211.0 1320.6 1339.4 1301.8 1186.6 1260.0 1337.0 1279.1 1370.1 1310.7 1408.9 1482.2 1559.4 1505.6 1586.6 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 










Milk 15466.8 15935.5 15445.9 15621.9 15868.6 15798.6 15799.7 14918.4 16964.2 17274.9 17901.5 18632.1 19286.2 19787.4 19935.4 21537.7 23376.4 
Barley  -12677 -13209 -12365 -10566 -12385 -12904 -10643 -11365 -13588 -12022 -14991 -16769 -14793 -14581 -13606 -13967 -14308 
Corn -3660.1 -3913.9 -4079.2 -4370.1 -4586.0 -4723.4 -4425.6 -4813.1 -5947.8 -5428.8 -6245.2 -5909.6 -7150.4 -7702.3 -6679.3 -6902.5 -6981.5 
Rape 0.0 0.0 -1.3 -4.2 0.0 -1.0 -2.0 -4.0 -0.6 -4.2 -1.9 -0.1 -0.3 -0.1 0.0 0.0 0.0 
Rice -9.4 -7.0 -1.9 -1.2 -1.1 -1.4 -1.2 -3.6 -12.3 -9.7 -13.3 -11.2 -34.3 -20.2 -19.0 -3.4 -16.1 
Other cereals -934.8 -912.9 -1158.9 -620.4 -677.1 -713.1 -458.2 -498.9 -557.6 -552.3 -614.1 -514.5 -619.8 -566.0 -683.3 -692.8 -745.9 
Soybeans -198.1 -92.2 -19.9 -7.4 -29.2 -17.4 -9.8 -16.5 -51.5 -25.3 -55.5 -19.8 -43.3 -43.8 -147.7 -170.7 -96.6 
Other an. OC -191.7 -207.8 -149.8 -87.4 -61.0 -40.5 -47.9 -37.2 -69.2 -81.3 -136.5 -97.0 -69.9 -40.8 -25.0 -39.5 -51.8 
Other pe. OC -0.2 0.0 -0.3 0.0 -0.3 -6.2 -0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 
Other pe. Oil 0.0 0.0 0.0 -0.2 -0.2 -0.4 -0.1 0.0 -0.1 -0.1 -0.1 -0.1 -0.1 0.0 0.0 0.0 -0.1 
Sugar beet -17.9 -20.0 -21.0 -28.1 -38.6 -56.5 -4.9 -7.9 -4.9 -50.3 -29.9 -25.4 -37.3 -23.6 -26.9 -23.8 -24.2 
Wheat -1385.2 -1452.8 -1594.3 -1656.6 -1839.6 -3368.2 -3477.4 -3940.8 -3542.7 -3708.7 -2297.8 -2570.3 -2415.2 -2268.8 -2666.0 -2704.5 -2689.3 
Fruits -580.9 -519.6 -476.0 -418.8 -426.5 -434.4 -411.3 -384.7 -442.0 -315.2 -337.7 -273.8 -196.1 -154.3 -228.4 -241.9 -309.2 
Pulses -397.9 -384.0 -366.3 -328.1 -280.7 -278.4 -311.3 -339.8 -333.8 -355.7 -358.8 -418.2 -359.3 -279.0 -338.2 -327.2 -310.3 
Starchy roots -75.6 -176.1 -429.7 -210.7 -115.3 -584.3 -128.3 -155.7 -141.4 -120.7 -162.3 -147.6 -189.9 -149.3 -106.7 -102.2 -141.9 
Vegetables -3052.4 -3242.6 -2989.1 -3337.1 -3491.2 -3443.2 -3398.6 -3796.6 -3779.5 -3535.5 -3654.3 -3507.7 -3489.8 -3748.1 -3641.2 -3477.9 -3711.1 
Rape cake -43.5 -37.2 -36.3 -39.2 -33.9 -37.1 -26.4 -34.1 -20.3 -48.4 -114.5 -286.4 -312.9 -583.9 -519.6 -807.9 -619.2 
Soy cake -1601.4 -1633.1 -1950.6 -2278.4 -2621.1 -2667.7 -2588.5 -3074.1 -3135.2 -3027.4 -3704.4 -3065.6 -3629.1 -3309.8 -3421.8 -3646.0 -4614.0 
Annual cake -1359.7 -1283.2 -1449.8 -1544.0 -1512.6 -1737.4 -1239.1 -1430.7 -1563.1 -1994.8 -1992.6 -2232.9 -2072.3 -1741.2 -1900.9 -2387.0 -2774.4 
Peren. Cake -334.1 -1274.3 -363.1 -1152.3 -367.9 -1249.8 -393.8 -1326.6 -543.3 -1185.3 -810.1 -1204.2 -615.4 -1085.8 -839.5 -1086.3 -1396.7 
DDGS -12.7 -20.0 0.0 0.0 0.0 -2.8 0.0 0.0 -12.5 -6.4 -48.2 -18.1 -198.8 -668.4 -519.9 -536.9 -293.3 
Sug. beet pulp -3960.0 -4739.2 -3698.3 -4040.2 2667.0 -3504.3 -2698.3 -2913.0 -3281.5 -3163.7 -3056.3 -3606.6 -3871.5 -4339.1 -3956.4 -3960.0 -4739.2 
Enteric  34373 34173 34625 33922 33589 34036 33428 33158 33172 33210 34215 35255 36205 36183 36308 36102 38143 
M. Man. 4979 4930 5013 4886 4905 4946 4919 4833 4797 4791 4911 5095 5207 5144 5125 5112 5370 
M. soils 3493 3409 3451 3407 3477 3492 3493 3340 3413 3363 3449 3588 3663 3537 3517 3504 3684 
M. pasture 16371 16192 16768 16787 16665 16985 16756 16888 17031 17567 18139 18382 19046 18920 19103 18913 20094 



















Bovine meat 280.2 294.5 261.7 269.5 240.6 252.7 220.7 226.3 230.4 228.7 228.0 166.1 180.3 176.2 174.2 171.6 153.4 
M/G meat 58.1 57.9 53.6 53.3 46.6 49.2 48.9 45.7 49.1 55.4 52.1 51.8 56.7 51.6 53.9 51.7 55.3 
Pig meat 677.9 697.2 652.5 647.9 675.1 657.9 585.1 642.3 599.5 566.2 591.0 287.5 322.6 297.2 284.8 305.0 313.5 
Poultry meat 127.0 130.6 134.8 120.6 111.0 104.6 100.8 110.5 107.1 115.8 113.3 105.7 109.0 127.5 137.2 145.1 170.5 
Eggs 137.8 134.0 141.8 149.9 134.2 137.2 134.5 131.0 136.2 145.8 141.0 137.5 138.2 134.6 131.0 143.8 140.1 
Milk 3541.3 3605.5 3604.4 3877.1 3620.2 3605.1 3618.7 3644.5 3705.8 3787.6 3861.8 3946.4 4048.1 4020.7 3940.8 3856.0 3904.1 
Barley -410.9 -295.4 -422.5 -458.4 -385.1 -380.0 -486.5 -546.0 -441.1 -650.9 -547.6 -468.6 -421.8 -638.6 -543.4 -349.5 -472.1 
Corn -7124.9 -6659.0 -8388.4 -6476.2 -7739.2 -4337.9 -8100.6 -7223.8 -5435.7 -8654.3 -8368.4 -6553.9 -4967.1 -7827.7 -6497.4 -7305.9 -6308.9 
Rice -1.1 -3.3 -3.5 -3.3 -2.4 -2.6 -1.4 -1.7 -2.4 -6.2 -6.7 -1.5 -1.9 -1.3 -2.2 -2.3 -2.1 
Other cereals -204.7 -215.5 -249.1 -281.9 -258.8 -228.5 -253.3 -251.5 -231.7 -277.6 -223.9 -366.9 -330.2 -374.0 -392.6 -353.9 -440.6 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 



















Soybeans -2.5 -1.4 -19.6 -20.9 -24.4 -27.0 -11.2 -7.5 -3.3 -4.7 -5.4 -37.0 -38.3 -53.0 -47.6 -88.7 -112.7 
Rape 0.0 0.0 -0.2 -0.1 0.0 -0.2 0.0 0.0 0.0 0.0 0.0 -1.5 0.0 0.0 -0.2 -0.1 -0.8 
Other an. OC -38.1 -54.2 -32.5 -33.4 -84.7 -143.0 -66.7 -63.8 -93.1 -58.0 -23.1 -67.0 -40.9 -22.0 -36.6 -11.6 -67.8 
Other an. Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 -0.2 -0.2 
Other pe. Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.1 -0.1 0.0 -0.2 0.0 -0.1 -0.1 -0.1 
Sugar beet -185.0 -261.8 -272.9 -243.6 -263.1 -125.2 -196.0 -214.3 -176.0 -297.0 -311.4 -46.0 -8.3 -5.7 -3.6 -2.7 -4.7 
Wheat -745.1 -506.5 -1314.7 -1256.8 -1174.0 -1094.5 -1281.1 -1006.7 -883.4 -1249.7 -1118.4 -596.7 -663.3 -630.7 -712.9 -538.8 -727.8 
Pulses -63.5 -78.8 -72.2 -64.7 -57.7 -48.3 -58.2 -65.6 -59.2 -67.7 -67.5 -67.4 -56.4 -67.8 -73.0 -72.3 -65.8 
Starchy roots -364.3 -317.7 -408.5 -390.4 -360.3 -220.3 -362.2 -410.5 -236.2 -476.8 -476.6 -591.5 -444.2 -499.8 -529.8 -490.2 -533.9 
Vegetables -106.2 -128.0 -104.2 -126.4 -127.8 -136.0 -147.5 -160.0 -123.2 -114.2 -116.2 -112.6 -115.0 -105.9 -124.0 -122.6 -128.7 
Fruits 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.3 -2.8 -2.8 -3.4 -1.2 -3.1 
Rape cake -7.3 -12.6 -6.7 -1.5 -2.5 -5.7 -15.3 -5.6 -1.1 -3.6 -1.7 -1.2 -10.5 -12.3 7.2 -4.5 10.0 
Soy cake -100.5 -231.7 -159.6 -274.0 -261.5 -130.3 -297.0 -359.8 -210.3 -392.5 -307.4 -409.0 -361.7 -347.6 -342.2 -332.3 -338.8 
Annual cake -154.3 -202.2 -123.9 -160.9 -260.3 -250.2 -248.1 -275.8 -206.5 -395.9 -478.3 -645.9 -637.2 -657.9 -540.6 -655.6 -648.9 
Peren. Cake -26.0 -13.9 -16.9 -10.3 -6.8 -9.8 -11.0 -19.7 -21.4 -17.3 -17.4 -15.2 -14.7 -15.9 -14.5 -14.5 -12.8 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 -0.2 0.0 
Sug. beet pulp -386.0 -356.5 -465.5 -243.6 -351.4 -386.6 -272.9 -467.3 -550.7 -556.3 -197.6 -345.0 -235.2 -380.8 -451.2 -386.0 -356.5 
Enteric  7742 7405 7318 7134 6883 6384 6131 5944 5990 5979 5693 5847 5593 5410 5170 5092 5022 
M. Man. 2395 2345 2372 2343 2264 2133 2060 1993 2009 1969 1925 1926 1927 1868 1808 1810 1751 
M. soils 1435 1391 1370 1348 1335 1233 1177 1152 1167 1150 1113 1136 1130 1104 1093 1107 1053 
M. pasture 1494 1378 1315 1260 1226 1143 1095 1053 1078 1082 1040 1060 1010 983 939 928 914 

















Bovine meat 4281.2 3993.1 3614.5 3335.7 2942.4 2879.1 2765.1 2903.8 2940.2 2809.0 2626.8 2559.1 2525.3 2527.9 2513.1 2473.3 2332.0 
M/G meat 307.6 269.4 230.4 205.1 168.6 162.6 154.9 156.8 154.8 164.8 172.2 175.3 186.6 194.6 203.9 209.3 212.1 
Pig meat 2994.3 2830.9 2619.0 2550.8 2513.5 2595.8 2436.0 2528.2 2681.1 2542.3 2374.4 2561.3 2938.2 3043.0 3126.4 3417.3 3615.3 
Poultry meat 1188.0 990.5 902.3 980.1 1038.4 1040.6 1205.9 1343.1 1463.4 1654.1 1986.9 2346.9 2759.0 3021.8 3464.8 3820.9 4233.5 
Eggs 2653.5 2510.8 2506.6 2542.2 2580.6 2624.8 2735.4 2890.7 2895.0 2891.5 3038.3 3173.5 3177.9 3220.8 3376.6 3532.5 3641.2 
Milk 62486.6 57291.5 53700.8 52850.1 50992.2 49996.9 51747.1 53007.7 52310.1 51659.7 51195.7 51246.2 50945.0 50887.0 51326.5 50305.7 49786.0 
Barley -29622 -18906 -19033 -14747 -12285 -15302 -14457 -17919 -18194 -20066 -17820 -19086 -13745 -17525 -16273 -15061 -17226 
Corn -7263.3 -3067.3 -4896.7 -4777.4 -3875.7 -4168.5 -4859.8 -5376.3 -6879.2 -9335.8 -6168.7 -6175.9 -7992.1 -13250 -7307.4 -13143 -19204 
Rape -97.7 -54.0 -24.3 -35.4 -36.9 -54.2 -41.1 -37.0 -97.5 -185.4 -142.9 -302.5 -425.1 -545.4 -355.6 -398.6 -833.1 
Rice 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 -0.4 -0.6 0.0 0.0 -0.2 
Other cereals -11520 -11852 -12440 -8376.6 -7514.4 -10418 -11911 -10946 -9536.0 -9662.4 -8623.0 -7401.4 -8713.9 -11676 -10252 -4775.7 -8560.5 
Soybeans -42.0 -59.5 -40.8 -93.8 -318.1 -21.7 -17.7 -131.9 -182.9 -447.3 -522.4 -824.1 -602.3 -657.1 -682.5 -1644.5 -1561.6 
Other an. OC -857.9 -696.8 -489.5 -388.0 -582.9 -624.6 -646.6 -878.1 -999.6 -471.6 -390.7 -294.6 -236.5 -323.4 -293.3 -561.3 -769.9 
Sugar beet -2768.9 -3569.4 -2410.1 -1899.9 -3904.8 -2741.2 -4747.5 -5263.8 -2249.0 -7329.4 -6436.8 -13460 -9718.2 -6599.4 -4779.1 -6932.4 -14287 
Wheat -22218 -16123 -14033 -15617 -14813 -16459 -19979 -18715 -14492 -19619 -18849 -16087 -13107 -29851 -25398 -9475.3 -22822 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 

















Fruits -238.3 -213.8 -397.4 -124.2 -51.7 -90.4 -62.0 -99.0 -152.4 -73.4 -168.7 -168.0 -218.7 -214.8 -254.1 -213.7 -213.5 
Pulses -1913.9 -2285.5 -2381.8 -1271.3 -1114.5 -1494.8 -2127.7 -1845.8 -1778.4 -2147.9 -1645.0 -1600.3 -1368.0 -1881.0 -1273.4 -1199.2 -1756.3 
Starchy roots -17956 -19691 -15566 -11968 -9191 -17106 -18327 -16397 -20306 -22801 -21635 -22342 -21182 -16399 -13785 -14973 -24055 
Vegetables -1905.3 -1501.5 -1632.9 -1326.7 -2138.1 -1588.9 -1920.8 -1590.0 -4051.9 -3860.5 -4956.9 -5193.0 -2395.6 -4014.9 -4047.0 -3300.2 -5974.4 
Rape cake -47.2 31.5 46.3 -74.6 -115.5 -129.6 -83.4 -80.4 -41.7 -75.7 -96.5 -115.3 -186.8 -325.9 -306.8 -395.4 -291.7 
Soy cake -414.5 -166.3 -244.2 -312.3 -561.1 -460.1 -630.2 -734.0 -692.1 -815.4 -1093.6 -1350.7 -1536.5 -1786.5 -1980.5 -2132.2 -2251.8 
Annual cake -1556.5 -1520.0 -1231.7 -1300.0 -1362.6 -1897.7 -1589.8 -1429.0 -1539.9 -1969.4 -2275.3 -2260.1 -2422.5 -2080.8 -1711.6 -2543.7 -1779.6 
Peren. Cake 0.0 0.0 0.0 0.0 0.0 -0.1 -0.2 -0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
DDGS -0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -6.7 0.0 
Sug. beet pulp -6503.9 -5683.6 -5866.3 -5579.1 -5790.7 -5676.1 -6395.9 -7053.8 -7590.3 -8965.8 -8117.1 -7948.0 -7062.1 -6562.7 -10359 -6503.9 -5683.6 
Enteric  118218 107554 95781 85199 78321 75097 71525 70832 69045 64169 59725 56836 56357 55372 53994 52957 51384 
M. Man. 32181 29478 26351 24356 23004 22087 20931 21065 22221 20709 20055 20082 19984 19913 19275 19753 19942 
M. soils 20744 18777 16636 14911 13904 13460 12683 12718 12653 11862 11165 10933 11126 11006 10856 11042 10965 
M. pasture 13872 12392 10869 9575 8676 8307 7970 7971 7885 7502 7119 6859 6940 6971 6877 6839 6667 

















Bovine meat 234.7 246.8 243.3 241.5 245.7 222.4 227.0 228.4 225.7 224.1 223.2 225.8 221.2 225.4 230.1 230.3 229.4 
M/G meat 41.3 41.8 40.5 38.2 38.4 39.5 39.4 40.1 40.1 42.1 41.7 40.4 38.3 39.3 38.9 39.9 39.1 
Pig meat 350.1 327.0 323.8 341.9 340.4 332.8 348.5 345.8 341.8 346.2 354.4 365.6 365.8 360.3 367.8 384.4 385.8 
Poultry meat 70.4 74.6 79.4 80.4 87.4 97.5 98.1 107.3 111.0 122.7 123.7 120.9 138.1 155.3 154.0 160.4 164.7 
Eggs 85.8 89.3 89.6 89.6 87.6 85.8 86.5 89.2 92.8 93.4 91.4 92.0 94.9 98.2 105.4 107.6 107.9 
Milk 5968.7 5909.2 5890.3 5836.8 5974.6 5755.1 5764.3 5755.8 5611.9 5643.8 5654.6 5649.6 5678.9 5828.0 5795.5 5809.0 5815.6 
Barley -864.7 -832.4 -866.1 -872.7 -906.1 -882.0 -852.5 -842.8 -824.3 -853.9 -763.9 -779.1 -738.8 -788.8 -663.6 -758.8 -741.7 
Corn -290.9 -271.8 -293.4 -306.2 -300.1 -270.8 -287.6 -296.3 -288.9 -343.7 -331.3 -289.0 -449.8 -385.8 -304.6 -352.2 -389.7 
Rape 0.0 0.0 0.0 0.0 0.0 0.0 -4.0 0.0 -0.1 -9.0 -0.1 -0.2 -0.4 -0.3 -0.4 -0.5 -0.5 
Rice -16.2 -12.5 -10.9 -15.0 -14.3 -35.3 -36.1 -52.6 -45.1 -51.6 -47.5 -74.2 -84.9 -43.0 -66.2 -72.1 -81.9 
Other cereals -584.2 -582.9 -582.8 -463.8 -345.2 -595.0 -496.7 -477.8 -499.6 -526.9 -481.4 -378.2 -447.3 -580.4 -401.5 -440.8 -358.2 
Soybeans 0.0 -39.0 -39.1 -39.6 -39.2 -39.2 -39.2 -45.2 -13.1 -12.0 -3.5 -26.6 -13.0 -13.0 -15.0 -2.0 -17.5 
Other an. OC -0.7 -0.6 -1.0 -1.1 -0.9 -3.1 -4.7 -5.0 -7.8 -22.7 -49.3 -45.9 -49.3 -55.5 -35.3 -11.0 -9.7 
Sugar beet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 0.0 -1.0 -0.7 -0.4 -0.7 -0.7 
Sugar cane 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -4.6 -3.8 -3.9 -3.5 -3.6 
Wheat -303.4 -377.7 -352.9 -258.7 -341.9 -214.2 -254.1 -225.8 -160.1 -237.9 -264.3 -218.4 -310.2 -650.1 -449.3 -354.4 -560.2 
Pulses -20.9 -19.6 -21.4 -22.4 -26.0 -25.8 -29.2 -33.4 -32.9 -46.9 -61.1 -58.3 -64.1 -44.3 -32.7 -55.5 -56.1 
Starchy roots -227.8 -448.1 -272.2 -251.0 -173.4 -209.7 -209.2 -229.7 -190.6 -180.6 -145.1 -98.0 -194.7 -204.5 -188.7 -80.6 -152.8 
Vegetables -1.3 -1.0 -1.2 -1.2 -1.0 -1.5 -1.7 -1.7 -1.9 -2.1 -2.3 -2.4 0.0 0.0 0.0 0.0 0.0 
Rape cake -36.5 -39.8 -46.3 -44.0 -33.0 -34.0 -71.5 -90.7 -93.2 -115.5 -87.0 -79.9 -106.4 -154.8 -159.4 -170.7 -172.6 
Soy cake -178.8 -177.5 -178.2 -246.7 -270.5 -350.6 -429.0 -449.2 -496.6 -485.2 -453.5 -505.7 -525.9 -542.4 -492.6 -544.8 -577.0 
Annual cake -21.5 -25.7 -25.6 -23.8 -24.4 -20.9 -16.2 -19.3 -23.4 -29.3 -26.5 -41.7 -74.3 -91.0 -96.9 -93.0 -103.3 




Table 161:  Time series for livestock production in non-EU regions 1995 to 2011 [1000 t a-1] (cont.) 












 DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -3.1 0.0 -1.0 0.0 0.0 
Sug. beet pulp -265.5 -250.0 -271.5 -333.9 -242.7 -341.1 -292.2 -345.7 -307.7 -295.7 -381.5 -391.1 -399.7 -312.0 -442.4 -265.5 -250.0 
Enteric  5497 5528 5368 5340 5282 5168 5197 5136 5072 5061 4993 4992 4964 4900 4853 4830 4788 
M. Man. 1681 1668 1595 1602 1595 1565 1575 1558 1546 1555 1553 1560 1562 1534 1532 1531 1522 
M. soils 902 904 869 872 866 851 855 850 843 846 840 833 840 827 825 820 816 
M. pasture 975 983 955 950 939 924 936 929 924 921 912 908 900 900 900 902 893 








Bovine meat 2444.3 2396.3 2475.3 2608.1 2590.3 2578.0 2727.3 2621.5 2750.7 2759.4 2830.7 2736.3 2875.3 2782.8 2776.3 2761.0 2748.5 
M/G meat 1167.4 1096.4 1121.0 1172.2 1156.5 1226.0 1290.7 1181.8 1159.8 1098.7 1160.8 1192.3 1275.7 1277.4 1140.1 1054.0 1004.6 
Pig meat 416.8 398.4 408.9 433.7 426.5 426.9 428.3 470.0 482.0 463.0 457.4 453.3 449.8 429.2 385.6 400.5 411.8 
Poultry meat 591.2 608.5 691.6 739.5 717.7 761.2 775.3 837.2 874.6 881.2 956.3 973.6 1027.4 1005.0 1025.4 1085.2 1239.0 
Eggs 188.8 186.7 189.5 201.0 201.1 195.8 194.8 195.6 186.8 190.5 201.4 234.7 220.6 225.6 224.3 241.8 271.5 
Milk 17819.0 19065.0 20440.5 20883.7 21122.5 23146.8 23731.4 25202.5 24741.3 25164.0 24829.9 25326.9 25267.3 24506.2 25937.7 26102.4 27063.6 
Barley -1977.2 -2321.8 -2322.6 -2137.7 -1935.7 -2259.3 -2509.4 -2026.0 -2464.1 -2573.1 -2819.1 -3193.1 -2508.1 -2571.1 -2640.1 -2705.1 -3290.1 
Corn -361.5 -430.5 -457.8 -314.7 -362.4 -413.3 -352.5 -422.8 -328.3 -417.7 -485.7 -453.3 -280.0 -405.1 -468.2 -436.7 -460.9 
Rape -4.7 -4.9 -4.6 -3.6 -3.0 -3.7 -3.4 -3.7 -3.5 -3.3 -2.3 -2.4 -1.4 -1.6 -2.0 -1.5 -2.0 
Rice -1.0 0.0 -0.3 0.0 0.0 0.0 0.0 -0.1 0.0 0.0 0.0 -0.1 -0.1 -0.2 -0.1 -0.7 -0.3 
Other cereals -3094.9 -3286.2 -3091.4 -3002.1 -3092.0 -3446.2 -3738.7 -2940.2 -4232.5 -3591.3 -3889.6 -2814.3 -3641.3 -3986.3 -4269.5 -3657.0 -3262.1 
Soybeans -29.2 -181.4 -164.8 -12.4 -45.4 -161.7 -43.7 -3.0 -19.2 -76.2 -142.4 -74.1 -6.4 -2.1 -2.1 -1.1 -0.7 
Other an. OC -26.9 -83.9 -57.7 -7.1 -20.0 -48.6 -40.1 -49.8 -45.3 -69.7 -38.2 -57.5 -56.1 -10.4 -3.5 -24.0 -9.9 
Other pe. Oil 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 
Wheat -1700.5 -980.7 -1480.7 -1731.6 -2056.2 -2128.0 -2316.3 -2866.3 -2743.6 -3262.5 -4004.8 -4694.2 -3700.9 -4336.7 -2182.7 -4034.1 -2708.2 
Fruits -2.1 -2.2 -2.4 -3.0 -3.1 -3.1 -3.1 -3.3 -2.8 -2.8 -2.9 -3.5 -3.7 -3.6 -3.9 -4.0 -3.8 
Pulses -1634.8 -1599.8 -1242.5 -1357.3 -1528.9 -1150.5 -1330.0 -890.2 -1308.5 -1017.6 -1397.2 -550.4 -729.0 -717.5 -628.1 -649.0 -866.8 
Starchy roots -107.3 -140.5 -116.0 -104.9 -119.5 -94.5 -95.9 -100.7 -98.8 -104.5 -106.6 -107.4 -99.4 -107.7 -101.4 -119.7 -112.9 
Rape cake -94.1 -135.2 -188.9 -222.2 -201.6 -216.7 -214.8 -217.9 -198.6 -244.6 -276.6 -253.5 -248.4 -341.3 -374.1 -392.8 -426.0 
Soy cake -370.2 -186.6 -224.0 -180.9 -207.2 -148.3 -264.7 -432.6 -487.5 -347.1 -395.8 -414.8 -835.6 -681.2 -632.2 -656.2 -681.7 
Annual cake -228.5 -231.6 -342.8 -356.7 -346.1 -229.7 -268.9 -338.2 -225.4 -195.5 -395.3 -420.2 -211.8 -112.1 -219.7 -230.9 -395.5 
Peren. Cake -9.6 -8.0 -8.4 -4.4 -14.2 -20.7 -35.0 -107.7 -174.0 -107.5 -203.7 -96.4 -778.2 -1252.1 -793.0 -1490.8 -1030.8 
DDGS 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -0.1 -0.5 -0.9 0.0 0.0 
Sug. beet pulp 0.0 0.0 -0.2 -0.4 0.0 0.0 0.0 -0.3 -0.5 -0.5 -1.9 -1.4 -1.3 -2.3 -2.6 0.0 0.0 
Enteric  77263 77637 78098 77200 76555 78098 77105 77006 74470 75761 76610 75311 73684 71177 70965 68598 71743 
M. Man. 8629 8784 8981 9104 9050 9071 9344 9454 9258 9367 9442 9500 9380 9169 9237 9029 9375 
M. soils 1350 1390 1428 1455 1453 1462 1498 1512 1491 1499 1510 1562 1577 1534 1557 1496 1568 
M. pasture 47686 47794 47858 47118 46735 47536 46478 46177 44458 45202 45730 44548 43292 41474 40880 39450 41212 
Nitrogen 194.5 200.2 205.7 209.6 209.3 210.6 215.8 217.8 214.8 215.9 217.6 225.1 227.2 221.0 224.4 215.6 225.9 
Sources: (FAO, 2015j); (FAO, 2015k); (FAO, 2015c); (GATS, 2016) Notes: see above 





Lists of model variables, process parameters, equations and sets 
Table 162: List of model variables 
Symbol Domain Unit Description 
r,p,i
QS  [0,1] unitless Segment variable for linear approximation of demand function 
r,rs,i
QS  [0,1] unitless Segment variable for linear approximation of supply function 
Crop
r,cl,sys,c
Var  [0,+∞) 1000 ha Area allocated to cropland use 
Past
r
Var  [0,+∞) 1000 ha Area allocated to pasture 
Live
r,s,fs
Var  [0,+∞) 1000 LSU Livestock activity level 
LiveTS
r,y
Var  [0,+∞) unitless Livestock mix variable 
Pr oc
r,pr
Var  [0,+∞) 1000 t input Activity level of processing 
Import
r,p
Var  [0,+∞) 1000 t Total amount of product imported 
Export
r,p
Var  [0,+∞) 1000 t Total amount of product exported 
Demd
r,p
Var  [0,+∞) 1000 t Total amount of product demanded 
Pr oduction
r,p
Var  [0,+∞) 1000 t Total amount of product produced 
Supply
r,p
Var  [0,+∞) 1000 t Total amount of product supplied 
Resr
r,rs
Var  [0,+∞) 1000 t Total amount of resource used 
Emissions
r
Var  (-∞,+∞) 1000 t CO2-eq. Agricultural GHGE 
r
AEM  [0,+∞) 1000 t CO2-eq. Additional GHG mitigation through biofuels 
Welfare  (-∞,+∞) 1000 USD Total economic surplus 
 




Table 163: List of model parameters 
Symbol Description Domain 
cCrop  /  cPast Cost of crop production  /  Cost of pasture production r,cl,sys,c  /  r 
cLive  /  cLiveTS Cost of livestock production in the EU  /  Cost of livestock production outside the EU r,s,fs  /  r,y 
cProc  /  cTrade Cost of processing  /  Cost of importing/ exporting r,pr  /  r,r,p 
aCrop Technical coefficient of crop production defined by the following parameters r,cl,sys,c,p 
 
CYEUFASOM Crop yield r,cl,sys,c 
SEmCrop2 Specific emissions of crop production r,cl,sys,c 
SgND Specific gross nitrogen demand of crop production r,cl,sys,c 




a  Pasture yield r 
Past
r




  Specific nitrogen demand of pasture production r 
aLive Technical coefficient of livestock production defined by the following parameters r,s,fs,p 
 
SDavg Specific demand of feed r,s,f 
SBMP Specific bovine meat production r,s 
SMGMP Spec. mutton/goat meat production r,s 
SPMP Specific pig meat production r,s 
SPTMP Specific poultry meat production r,s 
SEP Specific egg production r,s 
SMP Specific milk production r,s 
SEm Specific emissions of livestock production r,s,fs 
SNEx Specific nitrogen excretion of livestock production r,s,fs 
aLiveTS Technical coefficient of livestock production defined by the following parameters r,y,p 
 
OUF Observed utilization of feed r,y,f 
OPLP Observed livestock production r,y,lp 
OEmL Observed GHGE from livestock production r,y,e 
ONExL Observed nitrogen excretion from livestock production r,y 
a
Proc




 Conversion rate of plant oil production r,oc 
CR
Cake
 Conversion rate of extraction cake production r,oc 
BECR Bioethanol conversion rate r,p 
a
Waste
 Share of supply wasted r,p 
a
Seed
 Share of crop production needed as seed r,p 




Table 164: List of model equations 
Equation Domain Unit Description 
Objective function - 1000 USD Maximize total economic surplus 
Product balance r,p 1000 t Balance supply and demand of products 
Production quantity r,p 1000 t Measure total production 
Supply quantities r,p 1000 t Measure total supply 
Nitrogen balance in the EU r 1000 t Balance supply and demand of nitrogen 
Nitrogen balance outside the EU r 1000 t Balance supply and demand of nitrogen 
Arable land restriction r 1000 ha Limit total arable land use 
Class restriction r,cl 1000 ha Limit use of arable land in soil classes 
Irrigation land restriction r 1000 ha Limit use of irrigated land  
Pasture restriction r 1000 ha Limit use of pasture land  
Resource account r,rs 1000 ha Measure resource use 
Agricultural emissions account r 1000 t CO2-eq. Measure GHGE from agriculture 
Additional GHGE mitigation in the 
transport sector 
r 1000 t CO2-eq. Measure GHG mitigation through biofuels 
Demand convexity r,p - Interpolated welfare from levels at neighboring quantities 
Demand identity r,p - Summation of demand quantities 
Resource convexity r,rs - Interpolated costs from levels at neighboring quantities 













cl Soil class 
sys Crop management system 
c Crop 
s Species 
fs Feed strategy 
f Feed 
y Year 






Table 166: Own-price demand elasticities 







































































































































Austria -0.030 -0.030 -0.030 -0.030 -0.030 -0.030 -0.030 -0.030 -0.030 -0.210 -0.210 -0.030 -0.210 -0.210 -0.210 
Belgium -0.030 -0.030 -0.030 -0.030 -0.030 -0.080 -0.080 -0.080 -0.080 -0.230 -0.230 -0.080 -0.230 -0.230 -0.230 
Bulgaria -0.200 -0.200 -0.200 -0.200 -0.200 -0.230 -0.230 -0.230 -0.230 -0.350 -0.350 -0.230 -0.350 -0.350 -0.350 
Croatia -0.160 -0.160 -0.160 -0.160 -0.160 -0.190 -0.190 -0.190 -0.190 -0.320 -0.320 -0.190 -0.320 -0.320 -0.320 
Cyprus -0.250 -0.250 -0.250 -0.250 -0.250 -0.270 -0.270 -0.270 -0.270 -0.220 -0.220 -0.270 -0.220 -0.220 -0.220 
Czech Republic -0.100 -0.100 -0.100 -0.100 -0.100 -0.140 -0.140 -0.140 -0.140 -0.290 -0.290 -0.140 -0.290 -0.290 -0.290 
Denmark -0.070 -0.070 -0.070 -0.070 -0.070 -0.110 -0.110 -0.110 -0.110 -0.250 -0.250 -0.110 -0.250 -0.250 -0.250 
Estonia -0.120 -0.120 -0.120 -0.120 -0.120 -0.170 -0.170 -0.170 -0.170 -0.310 -0.310 -0.170 -0.310 -0.310 -0.310 
Finland -0.050 -0.050 -0.050 -0.050 -0.050 -0.100 -0.100 -0.100 -0.100 -0.250 -0.250 -0.100 -0.250 -0.250 -0.250 
France -0.010 -0.010 -0.010 -0.010 -0.010 -0.070 -0.070 -0.070 -0.070 -0.230 -0.230 -0.070 -0.230 -0.230 -0.230 
Germany -0.030 -0.030 -0.030 -0.030 -0.030 -0.080 -0.080 -0.080 -0.080 -0.230 -0.230 -0.080 -0.230 -0.230 -0.230 
Greece -0.250 -0.250 -0.250 -0.250 -0.250 -0.270 -0.270 -0.270 -0.270 -0.370 -0.370 -0.270 -0.370 -0.370 -0.370 
Hungary -0.140 -0.140 -0.140 -0.140 -0.140 -0.180 -0.180 -0.180 -0.180 -0.310 -0.310 -0.180 -0.310 -0.310 -0.310 
Ireland -0.040 -0.040 -0.040 -0.040 -0.040 -0.090 -0.090 -0.090 -0.090 -0.240 -0.240 -0.090 -0.240 -0.240 -0.240 
Italy -0.010 -0.010 -0.010 -0.010 -0.010 -0.060 -0.060 -0.060 -0.060 -0.240 -0.240 -0.060 -0.240 -0.240 -0.240 
Latvia -0.160 -0.160 -0.160 -0.160 -0.160 -0.190 -0.190 -0.190 -0.190 -0.330 -0.330 -0.190 -0.330 -0.330 -0.330 
Lithuania -0.090 -0.090 -0.090 -0.090 -0.090 -0.140 -0.140 -0.140 -0.140 -0.310 -0.310 -0.140 -0.310 -0.310 -0.310 
Luxembourg -0.200 -0.200 -0.200 -0.200 -0.200 -0.080 -0.080 -0.080 -0.080 -0.160 -0.160 -0.080 -0.160 -0.160 -0.160 
Malta -0.030 -0.030 -0.030 -0.030 -0.030 -0.080 -0.080 -0.080 -0.080 -0.260 -0.260 -0.080 -0.260 -0.260 -0.260 
Netherlands -0.030 -0.030 -0.030 -0.030 -0.030 -0.080 -0.080 -0.080 -0.080 -0.230 -0.230 -0.080 -0.230 -0.230 -0.230 
Poland -0.150 -0.150 -0.150 -0.150 -0.150 -0.190 -0.190 -0.190 -0.190 -0.320 -0.320 -0.190 -0.320 -0.320 -0.320 
Portugal -0.010 -0.010 -0.010 -0.010 -0.010 -0.080 -0.080 -0.080 -0.080 -0.270 -0.270 -0.080 -0.270 -0.270 -0.270 
Romania -0.210 -0.210 -0.210 -0.210 -0.210 -0.240 -0.240 -0.240 -0.240 -0.360 -0.360 -0.240 -0.360 -0.360 -0.360 
Slovakia -0.140 -0.140 -0.140 -0.140 -0.140 -0.180 -0.180 -0.180 -0.180 -0.310 -0.310 -0.180 -0.310 -0.310 -0.310 
Slovenia -0.090 -0.090 -0.090 -0.090 -0.090 -0.130 -0.130 -0.130 -0.130 -0.280 -0.280 -0.130 -0.280 -0.280 -0.280 
Spain -0.180 -0.180 -0.180 -0.180 -0.180 -0.060 -0.060 -0.060 -0.060 -0.220 -0.220 -0.060 -0.220 -0.220 -0.220 
Sweden -0.080 -0.080 -0.080 -0.080 -0.080 -0.120 -0.120 -0.120 -0.120 -0.250 -0.250 -0.120 -0.250 -0.250 -0.250 
United Kingdom -0.010 -0.010 -0.010 -0.010 -0.010 -0.050 -0.050 -0.050 -0.050 -0.210 -0.210 -0.050 -0.210 -0.210 -0.210 
 




Table 166:    Own-price demand elasticities (cont.) 







































































































































Africa (East) -0.455 -0.440 -0.418 -0.439 -0.446 -0.455 -0.452 -0.443 -0.432 -0.488 -0.487 -0.432 -0.483 -0.482 -0.460 
Africa (Middle) -0.397 -0.409 -0.401 -0.414 -0.419 -0.363 -0.374 -0.423 -0.406 -0.469 -0.477 -0.392 -0.461 -0.461 -0.646 
Africa (North) -0.307 -0.286 -0.282 -0.298 -0.340 -0.351 -0.328 -0.340 -0.307 -0.412 -0.412 -0.323 -0.408 -0.411 -0.415 
Africa (South) -0.278 -0.276 -0.287 -0.273 -0.280 -0.321 -0.290 -0.308 -0.331 -0.394 -0.393 -0.302 -0.384 -0.384 -0.410 
Africa (West) -0.407 -0.409 -0.415 -0.405 -0.414 -0.416 -0.411 -0.419 -0.417 -0.470 -0.464 -0.413 -0.467 -0.468 -0.471 
America (Central) -0.140 -0.140 -0.140 -0.140 -0.140 -0.180 -0.180 -0.180 -0.180 -0.320 -0.320 -0.180 -0.320 -0.320 -0.320 
America (Caribbean) -0.140 -0.140 -0.140 -0.140 -0.140 -0.180 -0.180 -0.180 -0.180 -0.320 -0.320 -0.180 -0.320 -0.320 -0.320 
America (North) -0.060 -0.060 -0.060 -0.060 -0.060 -0.100 -0.100 -0.100 -0.100 -0.187 -0.160 -0.100 -0.158 -0.158 -0.152 
America (South) -0.257 -0.261 -0.270 -0.248 -0.231 -0.282 -0.260 -0.255 -0.289 -0.382 -0.384 -0.319 -0.376 -0.379 -0.360 
Asia (Central) -0.283 -0.321 -0.295 -0.297 -0.274 -0.290 -0.280 -0.322 -0.284 -0.414 -0.397 -0.347 -0.396 -0.398 -0.393 
Asia (East) -0.336 -0.398 -0.423 -0.419 -0.366 -0.448 -0.466 -0.498 -0.489 -0.679 -0.692 -0.451 -0.685 -0.654 -0.522 
Asia (South) -0.307 -0.366 -0.386 -0.368 -0.389 -0.393 -0.386 -0.391 -0.392 -0.454 -0.450 -0.373 -0.441 -0.439 -0.362 
Asia (South East) -0.329 -0.324 -0.336 -0.318 -0.289 -0.316 -0.327 -0.342 -0.332 -0.426 -0.425 -0.366 -0.429 -0.421 -0.417 
Asia (West) -0.247 -0.243 -0.284 -0.270 -0.260 -0.240 -0.238 -0.279 -0.277 -0.379 -0.382 -0.268 -0.379 -0.373 -0.372 
Non-EU-Europe (Balkans) -0.371 -0.428 -0.323 -0.371 -0.374 -0.350 -0.511 -0.502 -0.292 -0.637 -0.592 -0.424 -0.563 -0.563 -0.733 
Non-EU-Europe (East) -0.209 -0.238 -0.206 -0.210 -0.202 -0.236 -0.246 -0.248 -0.226 -0.357 -0.359 -0.246 -0.359 -0.360 -0.362 
Non-EU-Europe (North) -0.007 -0.040 -0.040 -0.017 -0.013 -0.026 -0.081 -0.059 -0.037 -0.221 -0.218 -0.027 -0.217 -0.226 -0.210 
Oceania -0.031 -0.034 -0.060 -0.034 -0.030 -0.080 -0.080 -0.081 -0.240 -0.241 -0.255 -0.081 -0.245 -0.242 -0.252 
 




Table 166:    Own-price demand elasticities (cont.)     





































































































































Austria -0.210 -0.030 -0.030 -0.030 -0.030 -0.030 -0.330 -0.330 -0.330 -0.330 -0.340 -0.330 -0.830 -0.830 
Belgium -0.230 -0.080 -0.080 -0.080 -0.080 -0.080 -0.360 -0.360 -0.360 -0.360 -0.370 -0.360 -0.830 -0.830 
Bulgaria -0.350 -0.230 -0.230 -0.230 -0.230 -0.230 -0.490 -0.490 -0.490 -0.490 -0.500 -0.490 -0.850 -0.850 
Croatia -0.320 -0.190 -0.190 -0.190 -0.190 -0.190 -0.460 -0.460 -0.460 -0.460 -0.470 -0.460 -0.840 -0.840 
Cyprus -0.220 -0.270 -0.270 -0.270 -0.270 -0.270 -0.360 -0.360 -0.360 -0.360 -0.370 -0.360 -0.830 -0.830 
Czech Republic -0.290 -0.140 -0.140 -0.140 -0.140 -0.140 -0.420 -0.420 -0.420 -0.420 -0.440 -0.420 -0.840 -0.840 
Denmark -0.250 -0.110 -0.110 -0.110 -0.110 -0.110 -0.370 -0.370 -0.370 -0.370 -0.380 -0.370 -0.830 -0.830 
Estonia -0.310 -0.170 -0.170 -0.170 -0.170 -0.170 -0.450 -0.450 -0.450 -0.450 -0.470 -0.450 -0.840 -0.840 
Finland -0.250 -0.100 -0.100 -0.100 -0.100 -0.100 -0.380 -0.380 -0.380 -0.380 -0.390 -0.380 -0.830 -0.830 
France -0.230 -0.070 -0.070 -0.070 -0.070 -0.070 -0.350 -0.350 -0.350 -0.350 -0.370 -0.350 -0.830 -0.830 
Germany -0.230 -0.080 -0.080 -0.080 -0.080 -0.080 -0.350 -0.350 -0.350 -0.350 -0.360 -0.350 -0.830 -0.830 
Greece -0.370 -0.270 -0.270 -0.270 -0.270 -0.270 -0.500 -0.500 -0.500 -0.500 -0.520 -0.500 -0.850 -0.850 
Hungary -0.310 -0.180 -0.180 -0.180 -0.180 -0.180 -0.440 -0.440 -0.440 -0.440 -0.460 -0.440 -0.840 -0.840 
Ireland -0.240 -0.090 -0.090 -0.090 -0.090 -0.090 -0.370 -0.370 -0.370 -0.370 -0.380 -0.370 -0.830 -0.830 
Italy -0.240 -0.060 -0.060 -0.060 -0.060 -0.060 -0.370 -0.370 -0.370 -0.370 -0.390 -0.370 -0.830 -0.830 
Latvia -0.330 -0.190 -0.190 -0.190 -0.190 -0.190 -0.470 -0.470 -0.470 -0.470 -0.490 -0.470 -0.840 -0.840 
Lithuania -0.310 -0.140 -0.140 -0.140 -0.140 -0.140 -0.460 -0.460 -0.460 -0.460 -0.470 -0.460 -0.840 -0.840 
Luxembourg -0.160 -0.080 -0.080 -0.080 -0.080 -0.080 -0.280 -0.280 -0.280 -0.280 -0.290 -0.280 -0.830 -0.830 
Malta -0.260 -0.080 -0.080 -0.080 -0.080 -0.080 -0.400 -0.400 -0.400 -0.400 -0.410 -0.400 -0.830 -0.830 
Netherlands -0.230 -0.080 -0.080 -0.080 -0.080 -0.080 -0.340 -0.340 -0.340 -0.340 -0.360 -0.340 -0.830 -0.830 
Poland -0.320 -0.190 -0.190 -0.190 -0.190 -0.190 -0.460 -0.460 -0.460 -0.460 -0.470 -0.460 -0.840 -0.840 
Portugal -0.270 -0.080 -0.080 -0.080 -0.080 -0.080 -0.410 -0.410 -0.410 -0.410 -0.420 -0.410 -0.840 -0.840 
Romania -0.360 -0.240 -0.240 -0.240 -0.240 -0.240 -0.500 -0.500 -0.500 -0.500 -0.510 -0.500 -0.850 -0.850 
Slovakia -0.310 -0.180 -0.180 -0.180 -0.180 -0.180 -0.440 -0.440 -0.440 -0.440 -0.460 -0.440 -0.840 -0.840 
Slovenia -0.280 -0.130 -0.130 -0.130 -0.130 -0.130 -0.420 -0.420 -0.420 -0.420 -0.430 -0.420 -0.840 -0.840 
Spain -0.220 -0.060 -0.060 -0.060 -0.060 -0.060 -0.380 -0.380 -0.380 -0.380 -0.390 -0.380 -0.830 -0.830 
Sweden -0.250 -0.120 -0.120 -0.120 -0.120 -0.120 -0.370 -0.370 -0.370 -0.370 -0.380 -0.370 -0.830 -0.830 
United Kingdom -0.210 -0.050 -0.050 -0.050 -0.050 -0.050 -0.340 -0.340 -0.340 -0.340 -0.350 -0.340 -0.830 -0.830 
 




Table 166:    Own-price demand elasticities (cont.)     





































































































































Africa (East) -0.467 -0.455 -0.452 -0.432 -0.443 -0.432 -0.587 -0.589 -0.590 -0.584 -0.608 -0.584 -0.910 -0.910 
Africa (Middle) -0.646 -0.363 -0.374 -0.406 -0.423 -0.406 -0.583 -0.583 -0.581 -0.577 -0.602 -0.581 -0.914 -0.914 
Africa (North) -0.413 -0.351 -0.328 -0.307 -0.340 -0.307 -0.540 -0.551 -0.535 -0.536 -0.566 -0.538 -0.866 -0.866 
Africa (South) -0.386 -0.321 -0.290 -0.331 -0.308 -0.331 -0.512 -0.514 -0.516 -0.516 -0.533 -0.511 -0.865 -0.865 
Africa (West) -0.471 -0.416 -0.411 -0.417 -0.419 -0.417 -0.583 -0.579 -0.576 -0.578 -0.604 -0.574 -0.792 -0.792 
America (Central) -0.320 -0.180 -0.180 -0.180 -0.180 -0.180 -0.470 -0.470 -0.470 -0.470 -0.490 -0.470 -0.844 -0.844 
America (Caribbean) -0.320 -0.180 -0.180 -0.180 -0.180 -0.180 -0.470 -0.470 -0.470 -0.470 -0.490 -0.470 -0.844 -0.844 
America (North) -0.150 -0.100 -0.100 -0.100 -0.100 -0.100 -0.258 -0.269 -0.260 -0.257 -0.269 -0.257 -0.828 -0.828 
America (South) -0.381 -0.282 -0.260 -0.289 -0.255 -0.289 -0.508 -0.511 -0.512 -0.511 -0.528 -0.512 -0.856 -0.856 
Asia (Central) -0.393 -0.290 -0.280 -0.284 -0.322 -0.284 -0.505 -0.516 -0.497 -0.499 -0.526 -0.500 -0.864 -0.864 
Asia (East) -0.703 -0.448 -0.466 -0.489 -0.498 -0.489 -0.816 -0.934 -0.892 -0.844 -0.815 -0.877 -0.858 -0.858 
Asia (South) -0.453 -0.393 -0.386 -0.392 -0.391 -0.392 -0.556 -0.545 -0.570 -0.534 -0.581 -0.552 -0.877 -0.877 
Asia (South East) -0.417 -0.316 -0.327 -0.332 -0.342 -0.332 -0.548 -0.547 -0.554 -0.538 -0.559 -0.540 -0.869 -0.869 
Asia (West) -0.366 -0.240 -0.238 -0.277 -0.279 -0.277 -0.500 -0.510 -0.500 -0.493 -0.524 -0.504 -0.736 -0.736 
Non-EU-Europe (Balkans) -0.733 -0.350 -0.511 -0.292 -0.502 -0.292 -0.880 -0.900 -0.975 -0.826 -0.853 -0.843 -0.850 -0.850 
Non-EU-Europe (East) -0.362 -0.236 -0.246 -0.226 -0.248 -0.226 -0.494 -0.492 -0.495 -0.495 -0.508 -0.496 -0.853 -0.853 
Non-EU-Europe (North) -0.210 -0.026 -0.081 -0.037 -0.059 -0.037 -0.334 -0.339 -0.333 -0.334 -0.353 -0.334 -0.830 -0.830 
Oceania -0.252 -0.080 -0.080 -0.240 -0.081 -0.240 -0.364 -0.375 -0.366 -0.368 -0.384 -0.371 -0.842 -0.842 
Sources: (Muhammad et al., 2011); (FAO, 2015a); (FAO, 2015b) 
 
 





Derivation of specific energy and protein demand of livestock 
Annual energy demand – assumptions for livestock in Germany 
Dairy cows:   Assumption: Live weight of 650 kg 
Basic demand: 0.293 ME MJ d-1 * avg. live weight 0.75 * 365 d a-1 
Demand for one pregnancy per year: 640.5 ME MJ 
Demand for milk production: (1.05 + 0.21 * protein content * 0.38 * fat content) * milk production5 
Total demand: 14407.7 ME MJ a-1 + (1.05 + 0.21 * 3.40 + 0.38 * 4.02) ME MJ kg-1 * 7010.9 kg a-1 
                       = 37484.8 ME MJ a-1  (data taken from pages 529 and 532 in (KTBL, 2010)) 
Dairy heifers:   Total energy demand per life cycle: 50280 ME MJ cycle-1 
Number of cycles per year: 0.44 cycles a-1  (cycle duration: 27 months) 
Total demand: 22346.7 ME MJ a-1  (taken from pages 569 and 572 in (KTBL, 2010)) 
Mother cows:   Demand for cow without calf: 35766 ME MJ a-1 * 280 days with calf / 360 d a-1 
Demand for cow with calf: 49927 ME MJ/a * 85 days with calf / 360 d a-1 
Total demand: 39063.8 ME MJ/a  (data taken from pages 608 and 612 in (KTBL, 2010)) 
Heifers in beef production: Assumption: Average slaughtering weight: 512.5 kg 
Total energy demand per life cycle until 500 kg (800 g d-1 avg. weight gain): 29960 ME MJ cycle-1 
Demand until 512.5 kg (800 g d-1 avg. weight gain): 89 ME MJ d-1 * 15.6 d = 1391 ME MJ 
Number of cycles per year: 0.66 cycles/a  (cycle duration: 18 months + 15.6 days) 
Total demand: 31350.6 ME MJ cycle-1 * 0.66 cycles a-1  =  20594.8 ME MJ a-1 (data taken from pages 585 and 593 in (KTBL, 2010)) 
Steers:     Assumption: Average slaughtering weight: 625 kg 
Total demand per life cycle until 600 kg: 32370 ME MJ cycle-1; Total demand per life cycle until 650 kg: 37680 ME MJ cycle-1 
    Number of cycles per year: 0.81 cycles a-1  (cycle duration: 14.75 months) 
Total demand: (32370 ME MJ cycle-1 + 37680 ME MJ cycle-1) * 0.81 cycles a-1 / 2 = 28494.9 ME MJ a-1 
(data taken from pages 585 and 589 in (KTBL, 2010)) 
                                                     
5 Protein content, fat content and annual milk production vary for each country 




Oxes:     Assumptions: Slaughtering weight: 600 kg; Starting weight 131.5 kg; weight gain: 800 g d-1 
  Demand from 131.5 to 175 kg: 54.38 d * 41.2 ME MJ d-1; Demand from 175 to 225 kg: 62.5 d * 49.2 ME MJ d-1 
  Demand from 325 to 425 kg: 125.0 d * 78.9 ME MJ d-1; Demand from 225 to 325 kg: 125.0 d * 64.4 ME MJ d-1 
  Demand from 425 to 575 kg: 187.5 d * 94.1 ME MJ d-1; Demand from 575 to 600 kg: 31.25 d * 94.1 ME MJ d-1 
  Number of cycles per year: 0.62 cycles a-1  (cycle duration: 19.2 months) 
Total demand: 43812.3 ME MJ cycle-1  *  0.62 cycles a-1  =  27306.5 ME MJ a-1 (data taken from pages 585 and 589 in (KTBL, 2010)) 
Mother sheep and  
fattening lambs:   Total annual demand for mother sheep: 2910.8 ME MJ a-1; Total annual demand for fattening lambs: 1094.3 ME MJ a-1 
Demand for milk production: 4.2 ME MJ kg-1 milk  *  production of sheep milk6 
Herd-breakdown: 40 % Mother sheep, 60 % fattening lambs 
Total demand: [2910.8 ME MJ a-1 * 0.4 * herd size + 1094.3 ME MJ a-1 * 0.6 * herd size7 
                    + 4.2 ME MJ kg-1 * sheep milk production kg a-1] / herd size 1318.3 = 1820.9 ME MJ a-1 
(data taken from pages 31 and 38 in (KTBL, 1993); herd size 1318.3k and milk production 0 in Germany) 
Other sheep  
replacing mother  
sheep and rams:   Total demand: 3009.3 ME MJ a-1 (taken from pages 31 and 38 in (KTBL, 1993)) 
Rams (sheep):    Neglected 
Mother goats:   Assumption: 1.7 lambs per mother goat per year; 83 l milk per fattening lamb; 59 l milk per other lamb 
Basic demand for mother goat: 2752.2 ME MJ a-1 
Demand for milk production: (2.9 ME MJ l-1 milk * 1.028 kg l-1 milk * production of goat milk 
                                           +2.9 * (83 l a-1 * 1.028 kg l-1 milk * 1.7 * number of goats 
                                                     +59 l a-1 * 1.028 kg l-1 milk * number of other goats)) 
                                           / number of goats8 
Total demand: 3660.8 ME MJ a-1 (data taken from pages 45, 47, 49 in (KTBL, 1993); herd size 174k and milk production 29.3 kt in Germany) 
                                                     
6 Annual sheep milk production varies for each country 
7 Herd size varies for each country 
8 Number of goats varies for each country 




Fattening lambs:   Assumptions on feed demand until slaughtering: 83 l milk from mother, 15 kg hay, 10 kg concentrate 
Total demand: 15 kg a-1 * 4.4 ME MJ kg-1  +  10 kg a-1 * 6.89 ME MJ kg-1  = 135.7 ME MJ a-1  (taken from pages 45, 47 and 49 in (KTBL, 1993)) 
Other goats replacing 
mother goats 
and rams:   Assumption: 59 l milk from mother and stop of nursing after 6 weeks 
Total demand: 2120 ME MJ a-1  (taken from pages 45, 47 and 49 in (KTBL, 1993)) 
Rams (goats):   Neglected 
Adult sows:   Demand when not gravid: 12 d * 30 ME MJ d-1; Demand when lightly gravid: 84 d * 35 ME MJ d-1 
  Demand when heavily gravid: 31 d * 43 ME MJ d-1; Demand when nursing: 25 d * 85 ME MJ d-1 
  Number of cycles per year: 2.41 cycles a-1  (cycle duration: 152 days) 
Total demand: 4742.5 ME MJ cycle-1  *  2.41 cycles a-1  =  11429.4 ME MJ a-1   (data taken from pages 629 and 631 in (KTBL, 2010)) 
Young sows:   Demand from 50 to 60 kg: 24.6 kg; Demand from 60 to 95 kg: 110 kg; Demand from 95 to 120 kg: 90 kg; feed with 13 ME MJ kg-1 
Number of cycles per year: 2.03 cycles a-1  (cycle duration: 179.5 days) 
Total demand: 124 kg cycle-1  *  13 ME MJ kg-1  *  2.03 cycles a-1  =  5927.6 ME MJ a-1   (data taken from pages 629 and 631 in (KTBL, 2010)) 
Boars:    Total demand: 30 ME MJ d-1  *  365 d a-1  =  10950 ME MJ a-1   (taken from pages 632 in (KTBL, 2010)) 
Fattening pigs:   Demand from 19 to 28 kg: 209.3 ME MJ; Demand from 28 to 118 kg: 256.5 kg cycle-1 
  Energy content of feed: 13 ME MJ a-1 
Number of cycles per year: 2.66 cycles a-1  (cycle duration: 14 days until 28 kg + 123 days until 118 kg) 
Total demand: (124 kg cycle-1  *  13 ME MJ kg-1  +  256.5 kg cycle-1)  *  2.66 cycles a-1 
                   =  9441.5 ME MJ a-1   (taken from pages 649, 660 and 662 in (KTBL, 2010)) 
Piglets:    Assumption: Stop of nursing after 3 weeks 
  Demand in week 4: 0.300 kg d-1; Demand in week 5: 0.435 kg d-1; Demand in week 6: 0.567 kg d-1 
  Demand in week 7: 0.678 kg d-1; Demand in week 8: 0.869 kg d-1; feed with 13 ME MJ kg-1 
Number of cycles per year: 6.5 cycles a-1  (cycle duration: 56 days) 
Total demand: 19.9 kg cycle-1  *  13 ME MJ kg-1  *  6.5 cycles a-1  =  1689.2 ME MJ a-1   (data taken from pages 648 and 649 in (KTBL, 2010)) 
Laying hens:   Assumption: Same energy need as broilers to reach live weight of 1.5 kg (start of egg laying) 
  Demand in week 1 (broiler): 0.28 ME MJ d-1; Demand in week 2 (broiler): 0.62 ME MJ d-1; Demand in week 3 (broiler): 1.07 ME MJ d-1 
  Demand in week 4 (broiler): 1.46 ME MJ d-1; Demand in week 5 (broiler): 1.77 ME MJ d-1; Demand when egg laying: 1.41 ME MJ d-1 




Number of cycles per year: 0.93 cycles a-1  (cycle duration: 393 days in stall) 
Total demand: 590.5 ME MJ cycle-1  *  0.93 cycles a-1  =  548.5 ME MJ a-1   (data taken from pages 675, 677 and 693 in (KTBL, 2010)) 
Broilers:    Assumption: Live weight before slaughtering of 2.2 kg 
  Demand in week 1 (until 0.17 kg): 0.32 ME MJ d-1; in week 2 (until 0.40 kg): 0.65 ME MJ d-1; in week 3 (until 0.80 kg): 1.14 ME MJ d-1 
  Demand in week 4 (until 1.23 kg): 1.60 ME MJ d-1; in week 5 (until 1.77 kg): 1.98 ME MJ d-1; in week 6 (until 2.20 kg): 2.24 ME MJ d-1 (5.4 d)  
Total demand: 51.9 ME MJ animal-1 slaughtered   (datataken from pages 690 and 692 in (KTBL, 2010)) 
Turkeys:   Assumptions: Live weight before slaughtering of 11.8 kg (females) and 22.8 kg (males) 
Cumulated feed demand: 43.6 kg (females), 75.1 kg (males); Energy content of feed: 12.2 ME MJ a-1 
  Total demand: (43.6 kg + 75.1 kg)  /  2  *  12.2 ME MJ  =  723.8 ME MJ per animal slaughtered 
  (taken from pages 705, 707 and 708 in (KTBL, 2010)) 
Annual protein demand – assumptions for livestock in Germany 
Dairy cows:   Assumption: Live weight of 650 kg; one pregnancy per year 
Basic demand: 450 g d-1 * 365 d a-1; Demand for one pregnancy per year: 61965 g a-1 
Demand for milk production: (25 * protein content in %) g kg-1 * milk production kg a-1   9 
Total demand: 226.2 kg a-1  +  85 g kg-1 * 7010.9 kg a-1  = 858.1 kg a-1   (data taken from page 533 in (KTBL, 2010)) 
Dairy heifers:   Assumption: 690 g d-1 at energy intake of 60.5 ME MJ d-1; actual energy intake of 61.2 ME MJ d-1 (v.s.) 
Total demand: 698.3 g a-1  *  365 d a-1  =  254.9 kg a-1   (data taken from page 571 in (KTBL, 2010)) 
Mother cows:   Assumption: Live weight 650 kg; annual milk production of 3500 kg with 3.4 % protein content 
Basic demand: 450 g d-1 * 365 d a-1; Demand for milk production: 85 g kg-1 * 3500 kg a-1  
Total demand: 226.2 kg a-1  +  297.5 kg a-1  =  523.7 kg a-1   (data taken from page 612 in (KTBL, 2010)) 
Heifers in beef production: Assumptions: Same protein demand per energy demand as for bulls; 
730 g d-1 at energy intake of 57.1 ME MJ d-1 for “Schwarzbunt”-species; 780 g d-1 at energy intake of 55.9 ME MJ d-1 for “Fleckvieh”-species; 
Actual intake of 56.4 ME MJ d-1 (v.s.); average protein demand of 754.3 g d-1 (“Schwarzbunt” and “Fleckvieh”-species) 
Total demand: 754.3 g d-1  *  365 d a-1  =  275.3 kg a-1 (data taken from page 588 in (KTBL, 2010)) 
                                                     
9 Protein content and annual milk production vary for each country 




Steers:     Assumption: 980 g d-1 at energy intake of 82.1 ME MJ d-1; actual energy intake of 74.8 ME MJ d-1 (v.s.) 
Total demand: 893.0 g d-1  *  365 d a-1  =  325.9 kg a-1 (data taken from pages 588 in (KTBL, 2010)) 
Oxes:     Assumption: 980 g d-1 at energy intake of 82.1 ME MJ d-1; actual energy intake of 78.1 ME MJ d-1 (v.s.) 
Total demand: 931.9 g d-1  *  365 d a-1  =  340.1 kg a-1 (data taken from pages 588 in (KTBL, 2010)) 
 
Mother sheep and  Assumption: Same protein demand per energy demand as for dairy cows (insufficient data for an approach based on goats) 
fattening lambs:   Total demand: [Specific energy demand mother sheep and fattening lambs ME MJ a-1 
                      /specific energy demand dairy cows ME MJ a-1] *specific protein demand dairy cows kg a-1 
                    = [1820.9 ME MJ a-1  /  37484.9 ME MJ a-1]  *  809.8  = 39.3 kg a-1     10 
Other sheep replacing 
mother sheep 
and rams:   Assumption: Same protein demand per energy demand as for dairy heifers (insufficient data for an approach based on goats) 
Total demand: [Specific energy demand other sheep ME MJ a-1 
                      /specific energy demand dairy heifers ME MJ a-1] *specific protein demand dairy heifers kg a-1 
                    = [3009.3 ME MJ a-1  /  22346.7 ME MJ a-1]  *  254.9  = 34.3 kg a-1    11 
Rams (sheep):   Neglected 
Mother goats:   Assumption: 1.7 lambs per mother goat per year; 83 l milk per fattening lamb; 59 l milk per other lamb 
Basic demand for mother goat: 75g a-1 
Demand during 4th and 5th month pregnancy: 105 g d-1 
Demand for milk production: (70 g kg-1 milk * production of goat milk 
                                           +70 g kg-1 milk * (83 l a-1 * 1.028 kg l-1 milk * 1.7 * number of goats 
                                                                    +59 l a-1 * 1.028 kg l-1 milk * number of other goats)) 
                                           / number of goats 
Total demand: 33.7 kg a-1  +  21.9 kg a-1  =  55.6 kg a-1 
(data taken from page 47 in (KTBL, 1993); herd size 174k and milk production 29.3 kt in Germany) 
                                                     
10 These values vary for each country; note: low specific energy demand for sheep in Germany due to milk production of 0 
11 These values vary for each country 




Lambs:    Assumptions on feed demand until slaughtering: 83 l milk from mother, 15 kg hay, 10 kg concentrate 
Total demand: 15 kg a-1 * 126.7 g kg-1  +  10 kg a-1 * 168.9 g kg-1 
                    = 3.6 kg a-1  (data taken from pages 45, 47 and 49 in (KTBL, 1993)) 
Other goats replacing 
mother goats 
and rams:   Assumption: Feed demand until first birth of 1350 NEL MJ from hay 120 kg from concentrates 
Energy content of hay: 4.48 NEL MJ kg-1 
Protein content of feeds: 126.7 g kg-1 hay and 168.9 g kg-1 concentrate 
Total demand: 1350 NEL MJ a-1  /  4.48 NEL MJ kg-1  *  126.7 g kg-1  +  120 kg a-1  *  168.9 g kg-1 
                    = 58.4 g a-1 (data taken from page 49 in (KTBL, 1993)) 
Rams (goats):   Neglected 
Adult sows:   Lysine demand when not gravid: 12 d * 14.6 g d-1 
  Lysine demand when lightly gravid: 84 d * 14.6 g d-1 
  Lysine demand when heavily gravid: 31 d * 20.4 g d-1 
  Lysine demand when nursing: 25 d * 85 g d 1 
  Lysine content in protein: 14.8 g kg-1 
Number of cycles per year: 2.41 cycles a-1  (cycle duration: 152 days) 
Total demand: 4116.5 g lysine cycle-1  *  2.41 cycles a-1  *  14.8 g lysine kg-1 
                    =  146.9 kg a-1   (data taken from page 631 in (KTBL, 2010)) 
Young sows:   Lysine demand from 50 to 60 kg: 15.7 g d-1 * 15.4 d 
  Lysine demand from 60 to 95 kg: 16.5 g d-1 * 50.0 d 
  Lysine demand from 95 to 120 kg: 16.2 g d-1 * 35.7 d 
  Lysine content in protein: 14.8 g kg-1 
Number of cycles per year: 2.03 cycles a-1  (cycle duration: 179.5 days) 
Total demand: 1645.0 g lysine cycle-1  *  14.8 g lysine kg-1  *  2.03 cycles a-1 
                   =  48.4 kg a-1   (data taken from page 631 in (KTBL, 2010)) 
Boars:    Total demand: 24 g lysine d-1  *  14.8 g lysine kg-1  *  365 d a-1 
                 =  129.7 kg a-1   (data taken from pages 632 in (KTBL, 2010)) 
Fattening pigs:   Feed demand from 19 to 28 kg: 16.1 kg cycle-1  
  Feed Demand from 28 to 118 kg: 256.5 kg cycle-1 
  Lysine content in feed: 10 lysine kg-1 feed 




  Lysine content in protein: 14.8 g kg-1 
Number of cycles per year: 2.66 cycles a-1  (cycle duration: 14 days until 28 kg + 123 days until 118 kg) 
Total demand: 272.6 kg feed cycle-1  *  0.01 g lysine kg-1 feed  *  14.8 g lysine kg-1  *  2.66 cycles a-1 
                   =  107.4 kg a-1   (data taken from page 662 in (KTBL, 2010)) 
Piglets:    Assumption: Stop of nursing after 3 weeks 
  Demand in week 4: 190 kg d-1; in week 5: 190 kg d-1; in week 6: 185 kg d-1; in week 7: 185 kg d-1; in week 8: 185 kg d-1 
Number of cycles per year: 6.5 cycles a-1  (cycle duration: 56 days) 
Total demand: 6.5 kg cycle-1  *  6.5 cycles a-1  =  42.4 kg a-1   (data taken from page 649 in (KTBL, 2010)) 
Laying hens:   Assumption: Same protein need as broilers to reach live weight of 1.5 kg (start of egg laying) 
  Demand in week 1 (broiler): 4.6 g d-1; in week 2 (broiler):9.9 g d-1; in week 3 (broiler): 16.4 g d-1; in week 4 (broiler): 21.7 g d-1 
  Demand in week 5 (broiler): 25.1 g d-1; Demand when egg laying: 18.4 g d-1 
Number of cycles per year: 0.93 cycles a-1  (cycle duration: 393 days in stall) 
Total demand: 7775.1 g cycle-1  *  0.93 cycles a-1 
                   =  7.2 kg a-1   (data taken from pages 675 and 693 in (KTBL, 2010)) 
Broilers:    Assumption: Live weight before slaughtering of 2.2 kg 
  Demand in week 1 (until 0.17 kg): 5.3 g d-1; in week 2 (until 0.40 kg): 10.4 g d-1; in week 3 (until 0.80 kg): 17.9 g d-1 
  Demand in week 4 (until 1.23 kg): 24.4 g d-1; in week 5 (until 1.77 kg): 29.7 g d-1; in week 6 (until 2.20 kg): 32.1 d-1 (for 5.4 days) 
Total demand: 7.9 kg per animal slaughtered   (data taken from pages 690 and 692 in (KTBL, 2010)) 
Turkeys:   Assumptions: Live weight before slaughtering of 11.8 kg (females) and 22.8 kg (males); 50 % of turkeys female and 50 % male 
  Demand in week 1 and 2: 5.3 g d-1 (females), 5.6 g d-1 (males) 
  Demand in week 3 and 4: 14.5 g d-1 (females), 15 g d-1 (males) 
  Demand in week 5 to 8: 30.8 g d-1 (females), 30.5 g d-1 (males) 
  Demand in week 9 to 12: 53.4 g d-1 (females), 63.9 g d-1 (males) 
  Demand in week 13 to 16: 51.3 g d-1 (females), 80.5 g d-1 (males) 
  Demand in week 17 to 19: 51.3 g d-1 (females) 
  Demand in week 17 to 20: 84.6 g d-1 (males) 
  Demand in week 21 and 22: 71.2 g d-1 (males) 
  Total demand: (5148.5 g female-1 + 8551.2 g male-1)  /  2  =  6.8 kg per animal slaughtered 
  (data taken from pages 705 and 707 in (KTBL, 2010)) 
 





Further assumptions for the livestock sectors 
Table 167: Milk quantities and properties 
Country Cow milk yield [l cow-1 a-1] Fat content (cow milk) [%] Protein content (cow milk) 
[%] 
Production sheep milk 
[t a-1] 
Production goat milk [t a-1] 
Austria 6090.3 4.20 3.39     9098.4   17952.6 
Belgium 5877.2 4.08 3.38          0.0     7756.0 
Bulgaria 3507.3 3.63 3.27   86938.8   70136.4 
Croatia 3925.3 4.02 3.38     7777.6   12622.0 
Cyprus 6401.8 3.63 3.38   19549.2   24272.2 
Czech Republic 7017.9 3.79 3.37     2380.0     8032.8 
Denmark 8562.0 4.29 3.44          0.0          0.0 
Estonia 6847.5 4.03 3.35          0.0      569.2 
Finland 8023.4 4.22 3.46          0.0          0.0 
France 5819.3 4.02 3.40 260355.3 610868.8 
Germany 7010.9 4.15 3.42          0.0   29280.0 
Greece 3725.2 3.90 3.20 771262.6 438704.8 
Hungary 5879.9 3.66 3.26    1825.4    3651.6 
Ireland 4925.7 3.84 3.35         0.0         0.0 
Italy 5865.5 3.73 3.35 486238.6  34391.8 
Latvia 4843.6 4.28 3.33          0.0    3430.2 
Lithuania 4869.4 4.14 3.27          0.0    4437.6 
Luxembourg 7069.6 4.18 3.46          0.0    1518.4 
Malta 5965.5 2.54 2.60     1757.4    1221.2 
Netherlands 7368.7 4.39 3.51          0.0 178532.0 
Poland 4723.0 3.97 3.18      530.6   19601.0 
Portugal 7554.5 3.82 3.27   83049.0   27091.0 
Romania 3421.5 3.77 3.23 635841.8          0.0 
Slovakia 5784.7 3.77 3.33    9126.2     7780.0 
Slovenia 5645.0 4.11 3.35     486.4     1436.2 
Spain 7251.0 3.69 3.21 493474.6 496762.6 
Sweden 8314.0 4.22 3.40          0.0          0.0 
United Kingdom 7406.1 4.02 3.28          0.0          0.0 
Sources: (Eurostat, 2015a); (FAO, 2015l) 








Dairy cows Dairy heifers Mother cows Heifers (beef) Steers, oxes Calves Adult sows Young sows Boars 
Austria    529.6  218.3  264.0  171.4 185.2  634.3  260.9   26.8  6.4 
Belgium    517.6  354.0  501.6  296.7 163.4  692.2  477.6   48.5  5.8 
Bulgaria    314.8   53.1   17.5   11.8 18.7  149.6   66.2    6.5  2.8 
Croatia    208.3   46.3   11.1    8.7 38.1  139.4  140.6   16.1  4.4 
Cyprus     23.6   10.7    0.0    0.1 0.7   20.3   42.6    3.8  0.8 
Czech Republic   388.1  201.8  165.5   72.1 123.5  396.8  167.6   31.6  3.6 
Denmark    568.6  267.4  105.8   76.8 44.0  538.6 1069.2  233.4 11.8 
Estonia     98.6   48.3   10.7    6.3 9.9   63.8   31.0    3.9  0.6 
Finland    285.5  131.5   51.4   28.0 105.6  303.8  130.6   25.6  3.6 
France   3749.2 2039.3 4197.2 2614.1 1438.0 5505.4 1046.0  121.6 15.6 
Germany   4171.5 2299.6  719.0  497.6 1149.2 3928.3 2021.5  253.7 31.3 
Greece    144.6   48.1  157.4   58.1 81.8  189.8  138.8   18.6 13.8 
Hungary    253.6  119.4   65.6   34.8 37.2  185.4  268.6   44.6  6.0 
Ireland   1021.3  354.3 1129.3  767.9 1021.2 1831.3  136.7   16.1  1.4 
Italy   1809.8  925.5  389.8  412.2 689.7 1831.9  670.7   65.8 25.4 
Latvia    168.9   65.3   16.8    8.6 15.8  108.0   34.3   15.6  1.1 
Lithuania   376.6  120.5   15.1   14.6 50.7  186.2   70.3    8.4  1.3 
Luxembourg    44.5   28.1   31.7   19.4 17.4   52.2    6.4    0.9  0.1 
Malta      6.9    2.2    0.2    0.4 2.1    4.6    5.9    0.5  0.4 
Netherlands  1532.2  566.8   97.4   83.2 80.2 1566.4  927.6  150.2  9.6 
Poland   2586.9  780.6   91.7   87.0 598.8 1379.4 1280.8   55.2 35.3 
Portugal    254.9  106.5  438.5  166.2 103.9  421.0  222.0   21.9  8.4 
Romania   1364.8  250.9   24.1   33.7 135.2  568.9  311.0   71.9 11.0 
Slovakia    112.5   48.9   61.9   29.6 27.7  147.0   32.8    4.4  1.3 
Slovenia    166.0   85.8   41.4   19.3 71.1  138.3   53.7    8.3  2.8 
Spain    852.6  281.8 1951.7  591.6 309.0 2150.4 2269.2  222.1 54.7 
Sweden    356.3  193.6  182.0  107.2 158.0  485.6  135.8   25.8  3.2 
United Kingdom  1878.2  881.1 1641.6 1293.7 1353.6 2843.0  422.2   66.0 17.0 
Sources: (Eurostat, 2015b); (Eurostat, 2015c) 
  








Fattening pigs Piglets Laying hens Broilers Turkeys Sheep w/ lambs Other sheep Mother goats Other goats 
Austria    2074.9    756.3    5841.2  62397.5   591.8   222.0   127.7    67.1   23.1 
Belgium    4138.4  1557.7    8952.0 216791.4   194.6     0.0     0.0    38.8   13.2 
Bulgaria      523.8    135.5    7023.4  61473.6   305.6  1217.7   227.2   385.8   53.4 
Croatia      720.9    351.2    5195.4  25580.5   634.6   494.4    39.9    71.6    5.0 
Cyprus      254.8    157.6     554.0  13518.0     0.0   209.6    99.3   313.0   97.8 
Czech Republic   1267.7    538.2    9718.4 194837.1   461.0    59.5   128.4    18.3    6.6 
Denmark    7053.6    207.8    3538.0 127886.7   188.2    74.5    19.5     0.0    0.0 
Estonia      214.8    118.1     590.2    7692.9     8.6    49.1    19.1     3.1    1.2 
Finland      837.1    365.0    3189.6  53353.7   348.0    57.0    35.2     5.5    1.0 
France    9821.4   3510.8  52758.8 797571.7 24883.8  5970.6  1850.4  1333.8  199.2 
Germany   17658.0   7030.6  38408.6 649907.0 11386.4  1318.3   512.6   174.0    0.0 
Greece      605.6    299.0  11954.6  58071.2    95.6  6859.0  2422.6  4682.0 1205.6 
Hungary    2280.8    742.4  13394.2 139475.2  3633.6   922.2   276.0    69.0   27.4 
Ireland      942.1    417.1    3773.0  84154.2  1680.0  2472.2   769.7     7.6    0.0 
Italy    6792.3   1716.8  63800.0 423246.2 24580.0  7157.6   895.9   956.2  153.6 
Latvia      250.7      86.1    2276.4   11708.7   711.2    36.1    24.4    13.0    3.8 
Lithuania     634.9    178.8    4095.8   38289.3   166.8    29.8    22.7    16.4    6.6 
Luxembourg       70.3        9.0       77.2          0.0     0.0     4.9     3.2     3.4    0.0 
Malta        41.6      16.3     420.6     2350.2    14.6    10.8     1.7     5.5    0.8 
Netherlands   6185.4   4698.0  38948.6 484468.2  1108.0   825.6   577.3   385.8  131.3 
Poland    9022.8   4395.5  49812.4 579874.7  7937.0   168.8    78.4   126.6   41.3 
Portugal    1096.3    607.4    6188.0 205793.6  6880.0  1924.4   480.7   425.7   70.0 
Romania    4678.0    793.0  46164.2 137229.7  1000.0  7480.3  1208.4  1031.5  181.0 
Slovakia      274.4    113.0    5998.0  47382.9   137.8    93.6    42.3    27.4    8.2 
Slovenia      491.1    185.9    1378.6  25888.7   115.2   301.6    73.2    36.0    2.3 
Spain   16314.9   6945.5  50337.2 541995.6   800.0 14978.7  4505.1  2876.3  631.0 
Sweden      987.1     470.5    5714.4  72444.2   114.8   262.1   291.9     0.0    0.0 
United Kingdom   2826.8   1138.6  46084.0 835231.9  4315.2 14152.8  7871.0     0.0    0.0 
Sources: (Eurostat, 2015d); (Eurostat, 2015e); (FAO, 2015m) 
  




Table 169: Base activities in the livestock sector 












Austria 862.6 558.8 783.3 81.8 454.5 44.0 
Belgium 923.7 885.5 1538.7 125.3 1523.4 18.4 
Bulgaria 411.3 40.7 196.7 98.3 439.5 188.4 
Croatia 296.0 45.5 302.2 72.7 198.1 61.1 
Cyprus 39.7 0.6 103.4 7.8 94.6 72.0 
Czech Republic 650.7 325.1 489.2 136.1 1377.7 21.3 
Denmark 950.8 210.2 2729.9 49.5 900.9 9.4 
Estonia 157.8 23.3 84.5 8.3 54.1 7.3 
Finland 487.1 157.6 335.0 44.7 383.9 9.9 
France 6317.7 7631.6 3605.4 738.6 6329.5 935.4 
Germany 7236.5 2013.6 6583.5 537.7 4890.9 200.5 
Greece 217.0 271.4 268.9 167.4 409.4 1516.9 
Hungary 402.1 121.8 853.8 187.5 1085.3 129.5 
Ireland 1634.9 2662.0 367.5 52.8 639.5 325.0 
Italy 3106.8 1256.3 2446.8 893.2 3700.1 916.3 
Latvia 257.2 35.6 99.7 31.9 103.3 7.7 
Lithuania 538.6 63.3 233.4 57.3 273.0 7.6 
Luxembourg 77.8 61.7 24.8 1.1  1.2 
Malta 10.3 2.1 16.1 5.9 16.9 1.9 
Netherlands 2546.4 239.7 2494.2 545.3 3424.5 192.0 
Poland 3705.2 598.5 3493.1 697.4 4297.2 41.5 
Portugal 396.7 666.0 465.4 86.6 1647.0 290.1 
Romania 1776.6 155.0 1605.2 646.3 990.6 990.1 
Slovakia 274.6 79.3 182.5 84.0 335.8 41.1 
Slovenia 187.1 144.2 103.5 19.3 184.7 16.3 
Spain 1325.5 2860.9 6299.6 704.7 3818.0 2299.1 
Sweden 630.1 410.6 385.4 80.0 510.6 55.4 
United Kingdom 3145.8 3862.0 1114.8 645.2 5976.1 2202.4 
 
  




Table 170: Initial roughage share, energy contents of roughage and concentrate feeds 
Country Initial roughage share in feed  [%dm] Avg. energy content roughage [MJ kg
-1
dm] Avg. energy content concentrate [MJ kg
-1
dm] 
Austria  0.82* 6675.8 14931.0 
Belgium  0.80* 8063.8 14917.7 
Bulgaria 0.44 5965.7 15197.4 
Croatia 0.26 5965.7 15516.3 
Cyprus 0.02 5965.7 14951.9 
Czech Republic 0.68 9000.2 14861.1 
Denmark  0.69* 8622.2 14874.7 
Estonia 0.80 5965.7 14489.8 
Finland 0.47 5965.7 14229.1 
France  0.75* 7846.9 14763.7 
Germany  0.72* 8983.7 14973.5 
Greece 0.13 6034.8 15381.7 
Hungary 0.44 8304.7 15328.2 
Ireland  0.80* 6075.5 14629.9 
Italy 0.51 7364.2 15575.3 
Latvia 0.80 5965.7 14757.4 
Lithuania  0.79* 5965.7 14709.1 
Luxembourg 0.70 5965.7 14663.0 
Malta 0.10 5965.7 15358.6 
Netherlands  0.73* 7896.7 14695.2 
Poland  0.84* 7336.5 14644.3 
Portugal 0.40 5965.7 15345.2 
Romania 0.53 5965.7 15639.9 
Slovakia 0.80 8364.1 15025.4 
Slovenia 0.80 5965.7 15363.6 
Spain  0.55* 6496.8 15059.8 
Sweden 0.80 5965.7 14211.7 
United Kingdom  0.71* 6313.0 14719.2 
Source for initial roughage shares in countries marked with *: (FAO, 2014e; Hemme, 2015) 
Values for countries not marked with * were assumed based on neighboring countries marked with * or based on the provided amounts of roughage feeds. 
  




Table 171: Grass area and yields 
Country Grass area [1000 ha] Grass yield [tdm ha
-1] 
Austria 1,032.0   4.29 
Belgium 574.2   5.96 
Bulgaria 550.1   0.99 
Croatia 268.2   1.13 
Cyprus 3,3   1.18 
Czech Republic 1,001.0   3.02 
Denmark 426.6   3.98 
Estonia 420.7   2.22 
Finland 658.0   3.68 
France 9,930.2   4.22 
Germany 4,985.8   6.53 
Greece 434.3   1.18 
Hungary 219.4   1.33 
Ireland 3,603.8 12.90 
Italy 3,405.3   1.39 
Latvia 496.0   3.39 
Lithuania 972.9   2.72 
Luxembourg 79.6   7.47 
Malta 0.0   1.18 
Netherlands 957,563 10.14 
Poland 3,376.3   4.29 
Portugal 549.0   2.30 
Romania 4,337.7   2.49 
Slovakia 613.6   1.68 
Slovenia 259.3   4.55 
Spain 3,314.0   3.74 
Sweden 1,537.2   5.03 
United Kingdom 7,105.0   9.85 
Sources: (FAO, 2015e); (Smit et al., 2008) 
  




Table 172: Properties of feed items 
Feed item Dry matter content [%fm] Energy content [MJ t
-1
fm] Protein content [kg t
-1
fm] 
Grass/Hay   20.4  1217   35.7 
Barley   88.0 12650 107.0 
Corn   88.0 14100   93.0 
Rice   88.0 13464 130.2 
Wheat   88.0 13800 121.0 
Other cereals   88.0 12767 111.3 
Pulses   88.0 13600 228.0 
Starchy roots   22.0  3290   22.0 
Vegetables   10.0  1095   16.7 
Fruits   15.0  1938   13.5 
Rapeseed   88.0 13500 187.0 
Soybean   88.0 15500 356.0 
Other annual oil crops   88.0 14333 146.1 
Rapeseed oil 100.0 29900     0.0 
Soybean oil 100.0 37300     0.0 
Other annual oil crops oil 100.0 36500     0.0 
Palm oil 100.0 35000     0.0 
Rapeseed cake   89.0  9890 361.0 
Soybean cake   88.0 13700 470.0 
Other annual oil crops cake   88.0 10800 345.0 
Other perennial oil crops cake   89.0  9970 167.0 
DDGS   86.0  9942 350.0 
Sugar beets   23.0  2714   18.4 
Sugar 100.0 16800     0.0 
Sugar beet pulp   22.2  2378   20.6 
Corn silage   27.7  2907   24.0 
Sources: (KTBL, 2010) 
 
  






















Austria 24.6 -33 398.8 2 -5 1 3 0 0 -18.7 0 
Belgium 86.0 -286 638.3 136 91 0 -105 12 -4 351.6 0 
Bulgaria -2.9 -7 114.7 0 -58 0 0 0 0 0.0 0 
Croatia 7.0 1 158.0 0 20 0 0 0 0 0.2 0 
Cyprus 0.0 0 114.0 0 34 0 0 0 0 -46.2 0 
Czech Republic -10.4 -205 505.3 0 4 0 0 0 0 -83.5 0 
Denmark -0.7 209 1530.8 15 196 0 1 0 0 87.2 4.2 
Estonia -0.7 22 22.0 0 4 0 0 0 0 1.8 0 
Finland 0.2 122 157.0 1 2 0 1 0 0 32.6 1.0 
France -154.3 283 3804.1 95 186 1 105 1 39 -413.1 -100.8 
Germany -5.2 -1402 2041.1 343 19 0 -28 1 3 -60.9 0.6 
Greece 26.9 -3 308.9 0 37 -1 0 0 0 -6.1 0 
Hungary -4.8 12 636.3 0 -44 0 0 0 0 6.3 0 
Ireland 7.1 190 344.9 119 85 0 1 0 0 30.0 173.0 
Italy -179.2 85 2189.7 4 403 1 7 1 0 254.3 27.0 
Latvia -0.3 -9 26.8 0 10 0 0 0 0 4.3 0 
Lithuania -2.0 -65 120.4 0 29 0 0 0 0 -2.5 0 
Luxembourg 0.2 10 13.9 2 0 0 0 0 0 6.3 0 
Malta 11.8 0 19.4 0 2 0 0 0 0 0.4 0 
Netherlands -9.6 500 598.2 825 194 0 14 12 1 -50.0 6.4 
Poland 2.2 -472 1823.0 25 417 0 5 0 3 15.1 0 
Portugal 45.9 32 79.7 80 17 3 0 0 2 4.0 9.6 
Romania 8.1 -91 300.8 0 -125 0 0 0 0 -3.5 0.1 
Slovakia 0.0 -21 104.4 0 -13 0 0 0 0 0.2 0 
Slovenia 23.9 14 44.9 0 26 0 0 0 0 3.9 0 
Spain -677.3 337 2586.7 87 128 0 1 0 0 141.8 70.0 
Sweden 10.0 63 264.4 50 0 0 0 0 0 73.1 0 
United Kingdom 36.4 57 2024.7 525 416 0 1 0 0 44.6 110.2 
Sources: (FAO, 2014c) for sugar beet pulp and oil cakes; (Eurostat, 2015f) for grass-based feeds; (ADM, 2014; GATS, 2016) for DDGS 
Note: average values between 2007 and 2011; Sunflower, cottonseed and groundnut cakes add to the supply of other annual oil crops cake; Palm kernel and copra cakes add to 
the supply of other perennial oil crop cake 




Note: The most important exporter of DDGS is Northern America with 5100.1 kt of net-exports. Further net-importers in the base solution are Northern Africa (164.6), Southern 
Africa (0.3), Central America (1559.7), the Caribbean (130.5), Southern America (126.3), Eastern Asia (1552.9), Southern Asia (4.7), South-Eastern Asia (814.4), Western Asia 
(444.7), the Balkans (0.1), Eastern Non-EU Europe (1.4), Northern Non-EU Europe (0.8) and Oceania (0.3) – in [1000 t a-1].. 
Note: Further net-importers of sugar beet pulp in the base solution are Northern Africa (48,5), Western Africa (0.1), Central America (53.8), Northern America (-439.0), Southern 
America (-20.2), Eastern Asia (333.6), Southern Asia (-2.6), Western Asia (140.6), the Balkans (-117.9), Eastern Non-EU Europe (-384.7), Northern Non-EU Europe (44.0) and 
Oceania (1.9) – in [1000 t a-1]. 
 
Table 174: Livestock unit conversion factors 
Animal type LSU-factor 
Dairy cows 1.0 
Dairy heifers 0.75 
Calves of dairy cows 0.4 
Mother cows (beef production) 0.8 
Heifers (beef production) 0.75 
Steers and oxes 0.7 (1 year)  1.0  (2 years) 
Calves of mother cows 0.4 
Adult sows 0.5 
Young sows 0.3 
Boars 0.3 
Fattening pigs (20-118 kg) 0.3 
Piglets 0.027 
Laying hens 0.014 
Broilers 0.007 
Turkeys 0.03 
Mother sheep w/ fattening lambs 0.1 
Other sheep 0.1 
Mother goats 0.1 
Fattening lambs (goat) 0.1 
Other goats 0.1 
Source: (Eurostat, 2013) 
 
 




Table 175: Maximum shares of biofuel co-products in feed rations 
Animal type 
Share of oil crop extraction cake in feed 
ration  [%dm] 
Share of DDGS in feed ration [%dm] 
Share of sugar beet pulp in feed ration 
[%dm] 
Bovine (dairy) 40 30 40 
Bovine (other) 40 40 40 
Pigs 35 50 5 
Poultry (eggs) 30 30 3 
Poultry (meat) 30 15 3 
Sheep/Goats 40 35 40 
Assumptions based on: (Hoffman and Baker, 2011; Lardy and Schafer, 2016; Pettersson and Razdan, 1993; Thaler and Holden, 2007) 
  




Table 176: Total CH4 emissions from enteric fermentation of livestock groups 
Country/ 
GHGE in 
[1000 t CO2-eq. a
-1] 
Animal group 
Dairy cows  Non-dairy cattle Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 1302.68 1767.54 99.29 0.00 0.00 63.76 
Belgium 1243.13 2508.66 200.40 0.00 0.00 24.74 
Bulgaria 667.61 315.97 25.70 0.00 0.00 294.83 
Croatia 429.91 298.23 38.85 0.00 0.00 115.08 
Cyprus 33.71 31.50 9.59 0.00 0.00 64.40 
Czech Republic 815.85 1172.78 68.62 0.00 0.00 35.00 
Denmark 1375.84 1199.43 409.09 0.00 0.00 23.52 
Estonia 208.44 169.28 11.47 0.00 0.00 12.96 
Finland 712.66 754.09 44.19 0.00 0.00 21.21 
France 9256.78 19009.74 456.39 0.00 0.00 1492.51 
Germany 10244.76 10324.17 844.37 0.00 0.00 404.75 
Greece 533.57 527.09 32.39 0.00 0.00 2045.01 
Hungary 660.71 463.08 111.24 0.00 0.00 214.34 
Ireland 2686.29 6734.30 47.77 0.00 0.00 832.84 
Italy 4485.06 5120.14 291.59 0.00 0.00 1462.85 
Latvia 358.75 256.00 12.48 0.00 0.00 11.82 
Lithuania 784.78 491.49 30.27 0.00 0.00 9.85 
Luxembourg 98.92 185.34 2.63 0.00 0.00 1.92 
Malta 16.90 12.11 2.10 0.00 0.00 2.66 
Netherlands 3807.80 2808.70 380.34 0.00 0.00 236.65 
Poland 5437.66 3790.68 480.10 0.00 0.00 62.05 
Portugal 626.24 1463.60 61.61 0.00 0.00 448.74 
Romania 3081.58 1349.35 193.89 0.00 0.00 1528.57 
Slovakia 354.63 385.92 26.67 0.00 0.00 64.77 
Slovenia 234.87 434.10 14.87 0.00 0.00 25.36 
Spain 2154.90 6296.37 817.21 0.00 0.00 3575.29 
Sweden 874.75 1418.40 49.25 0.00 0.00 92.80 
United Kingdom 4615.23 9836.71 144.83 0.00 0.00 5427.37 
Source: (FAO, 2015c)  
Note: “Dairy cows” does not equal the species ‘Bovine (dairy)’ but only dairy cows. Dairy heifers and calves are included in the group ‘non-dairy cattle’; Average for 2007 - 2011 
  




Table 177: Total N2O emissions from manure management of livestock groups 
Country/ 
GHGE in 
[1000 t CO2-eq. a
-1] 
Animal group 
Dairy cows  Non-dairy cattle Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 233.82 186.06 417.04 147.20 4.83 1.53 
Belgium 223.13 264.07 841.70 225.59 10.74 0.59 
Bulgaria 74.18 32.69 53.10 180.58 4.31 7.11 
Croatia 52.11 30.85 82.88 126.59 1.57 2.75 
Cyprus 7.93 0.67 28.77 0.23 1.06 2.06 
Czech Republic 90.65 121.32 141.82 244.90 6.91 0.84 
Denmark 246.95 126.26 1718.18 89.16 5.45 0.56 
Estonia 23.16 17.51 23.70 14.87 0.49 0.31 
Finland 127.91 79.38 185.59 80.38 1.47 0.51 
France 1819.71 2334.53 1947.29 1329.52 87.10 35.77 
Germany 1838.80 1086.75 3546.37 967.90 53.80 9.65 
Greece 132.25 73.98 181.37 301.26 8.63 49.73 
Hungary 73.41 47.91 229.89 337.53 14.29 5.10 
Ireland 482.15 708.87 200.66 95.08 7.39 19.78 
Italy 958.35 628.79 1419.08 1607.76 70.31 34.97 
Latvia 39.86 26.48 25.79 57.36 2.07 0.29 
Lithuania 87.20 50.84 62.57 103.22 2.46 0.24 
Luxembourg 17.76 19.51 11.06 1.90 0.01 0.05 
Malta 6.21 2.76 16.10 12.36 0.30 0.10 
Netherlands 683.45 295.65 1597.40 981.50 26.43 5.71 
Poland 604.18 392.14 992.21 1255.27 47.12 1.50 
Portugal 181.99 256.77 386.11 181.93 26.70 15.93 
Romania 342.40 139.59 400.70 1163.34 17.45 36.52 
Slovakia 39.40 39.92 55.12 151.94 2.83 1.55 
Slovenia 26.10 44.91 30.73 34.74 0.78 0.61 
Spain 497.29 883.70 4031.55 1271.04 38.20 85.59 
Sweden 157.01 149.30 206.84 144.01 0.95 2.20 
United Kingdom 828.37 1035.44 608.29 1161.32 53.81 128.92 
Source: (FAO, 2015c) 
Note: Dairy cows does not equal the species ‘Bovine (dairy)’ but only dairy cows. Dairy heifers and calves are included in the group ‘non-dairy cattle’; Average for 2007 - 2011 
  




Table 178: Total CH4 emissions from manure management of livestock groups 
Country/ 
GHGE in 
[1000 t CO2-eq. a
-1] 
Animal group 
Dairy cows  Non-dairy cattle Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 115.39 139.01 50.20 10.11 11.75 1.99 
Belgium 110.12 197.30 101.31 15.50 25.48 0.76 
Bulgaria 50.45 29.04 18.19 10.71 10.45 19.61 
Croatia 32.49 27.41 27.49 7.51 4.11 7.97 
Cyprus 1.69 5.88 0.74 0.45 1.34 2.38 
Czech Republic 61.65 107.77 48.57 14.52 16.76 2.44 
Denmark 121.87 94.33 206.81 6.13 12.98 0.77 
Estonia 15.75 15.56 8.12 0.88 1.18 0.92 
Finland 63.13 59.31 22.34 5.52 3.69 0.68 
France 819.95 1495.06 230.73 91.34 220.10 46.78 
Germany 907.46 811.96 426.87 66.50 133.65 12.95 
Greece 47.26 41.45 16.37 20.70 20.44 59.76 
Hungary 49.93 42.56 78.73 20.01 36.21 15.14 
Ireland 237.94 529.63 24.15 6.53 18.41 27.15 
Italy 397.28 402.68 147.42 110.46 180.27 46.36 
Latvia 27.11 23.52 8.83 3.40 5.37 0.80 
Lithuania 59.31 45.17 21.43 6.12 5.96 0.64 
Luxembourg 8.76 14.58 1.33 0.13 0.02 0.06 
Malta 1.50 0.95 1.06 0.73 0.71 0.08 
Netherlands 337.29 220.90 192.28 67.43 63.07 7.21 
Poland 410.91 348.36 339.79 74.42 117.04 4.01 
Portugal 55.47 115.11 31.15 10.71 67.03 14.03 
Romania 232.87 124.00 137.22 68.97 42.22 106.38 
Slovakia 26.80 35.47 18.87 9.01 6.83 4.51 
Slovenia 17.75 39.89 10.52 2.06 1.93 1.72 
Spain 190.88 495.19 413.13 87.33 90.69 112.55 
Sweden 77.48 111.55 24.90 9.89 2.32 3.03 
United Kingdom 408.81 773.63 73.22 79.79 129.59 176.88 
Source: (FAO, 2015c) 
Note: “Dairy cows” does not equal the species ‘Bovine (dairy)’ but only dairy cows. Dairy heifers and calves are included in the group ‘non-dairy cattle’; Average for 2007 - 2011 
  




Table 179: Tot. N2O emissions from manure on soils and pasture of livestock groups 
Country/ 
GHGE in 
[1000 t CO2-eq. a
-1] 
Animal group 
Dairy cows  Non-dairy cattle Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 323.04 533.91 175.60 25.80 29.98 43.30 
Belgium 308.28 757.77 354.42 39.55 65.01 17.11 
Bulgaria 127.00 82.79 46.71 26.99 26.34 218.52 
Croatia 81.79 78.14 70.61 18.91 10.37 80.18 
Cyprus 8.69 10.21 10.66 2.71 8.01 57.42 
Czech Republic 155.21 307.29 124.73 36.60 42.25 24.16 
Denmark 341.19 362.30 723.48 15.63 33.12 14.58 
Estonia 39.66 44.35 20.84 2.22 2.95 8.74 
Finland 176.73 227.79 78.15 14.09 9.41 13.48 
France 2295.54 5742.15 807.14 233.08 561.62 1005.71 
Germany 2540.55 3118.56 1493.29 169.69 341.05 261.30 
Greece 132.32 159.21 57.27 52.81 52.15 1562.14 
Hungary 125.69 121.34 202.19 50.44 91.28 144.85 
Ireland 666.16 2034.18 84.49 16.67 46.99 516.84 
Italy 1112.23 1546.61 515.69 281.86 459.99 963.89 
Latvia 68.25 67.08 22.69 8.57 13.53 8.52 
Lithuania 149.30 128.78 55.02 15.42 15.04 7.47 
Luxembourg 24.53 55.98 4.66 0.33 0.04 1.43 
Malta 4.19 3.66 3.72 1.86 1.82 1.98 
Netherlands 944.28 848.40 672.63 172.07 160.93 168.24 
Poland 1034.44 993.23 872.65 187.59 295.06 47.90 
Portugal 155.30 442.10 108.96 27.34 171.05 303.61 
Romania 586.23 353.55 352.42 173.86 106.44 1058.10 
Slovakia 67.46 101.12 48.48 22.71 17.22 44.70 
Slovenia 44.68 113.74 27.03 5.19 4.88 18.21 
Spain 534.38 1901.91 1445.25 222.83 231.41 2388.19 
Sweden 216.92 428.45 87.09 25.24 5.92 57.52 
United Kingdom 1144.51 2971.31 256.14 203.59 330.68 3369.87 
Source: (FAO, 2015c) 
Note: “Dairy cows” does not equal the species ‘Bovine (dairy)’ but only dairy cows. Dairy heifers and calves are included in the group ‘non-dairy cattle’; Average for 2007 - 2011 
  




Table 180: Nitrogen content of total manure on soils and pasture of livestock groups  
Country/ 
Nitrogen content 
[1000 t a-1] 
Animal group 
Dairy cows  Non-dairy cattle Pigs Poultry (eggs) Poultry (meat) Sheep/goats 
Austria 38.714 60.137 24.539 3.666 4.259 3.961 
Belgium 36.944 85.352 49.528 5.618 9.234 1.562 
Bulgaria 15.446 10.108 6.335 3.861 3.769 21.424 
Croatia 9.946 9.540 9.577 2.706 1.483 7.975 
Cyprus 1.018 1.018 1.535 0.296 0.969 5.224 
Czech Republic 18.875 37.516 16.917 5.236 6.043 2.409 
Denmark 40.888 40.808 101.101 2.220 4.705 1.347 
Estonia 4.822 5.415 2.828 0.318 0.423 0.876 
Finland 21.179 25.656 10.921 2.002 1.338 1.242 
France 275.100 646.771 112.792 33.110 79.779 92.074 
Germany 304.461 351.261 208.676 24.104 48.446 24.035 
Greece 15.857 17.933 8.004 7.502 7.408 141.185 
Hungary 15.286 14.814 27.424 7.216 13.058 14.514 
Ireland 79.833 229.122 11.807 2.368 6.675 47.758 
Italy 133.290 174.203 72.063 40.039 65.342 88.462 
Latvia 8.300 8.189 3.077 1.226 1.935 0.841 
Lithuania 18.156 15.722 7.463 2.207 2.151 0.728 
Luxembourg 2.940 6.306 0.650 0.047 0.005 0.129 
Malta 0.502 0.412 0.519 0.264 0.257 0.180 
Netherlands 113.163 95.561 93.995 24.443 22.860 15.315 
Poland 125.803 121.261 118.360 26.836 42.208 4.653 
Portugal 18.611 49.796 15.227 3.883 24.299 27.784 
Romania 71.294 43.165 47.799 24.871 15.226 105.410 
Slovakia 8.205 12.345 6.575 3.248 2.463 4.456 
Slovenia 5.434 13.887 3.666 0.743 0.698 1.799 
Spain 64.041 214.222 201.962 31.653 32.872 218.849 
Sweden 25.997 48.258 12.171 3.586 0.841 5.316 
United Kingdom 137.159 334.676 35.793 28.921 46.973 311.368 
Source: (FAO, 2015c) 
Note: “Dairy cows” does not equal the species ‘Bovine (dairy)’ but only dairy cows. Dairy heifers and calves are included in the group ‘non-dairy cattle’; Average for 2007 - 2011 
  




Table 181: Nutritional contents of food products 
Food products Total energy 
[kcal g-1] 
Protein content 
[g prot. g-1] 
Protein energy 
[kcal g-1 prot.] 
Fat content 
[g fat g-1] 
Fat energy 
[kcal g-1 fat] 
Barley 3.32 11.0 3.55 1.8 8.37 
Corn 3.56 9.5 2.73 4.3 8.37 
Rice 2.80 6.0 3.82 1.4 8.37 
Wheat 3.34 12.2 3.59 2.3 8.37 
Other cereals 3.27 – 3.85 1.14 – 1.30 3.59 0.21 – 0.75 8.37 
Rapeseed 4.94 19.6 3.59 45.0 8.37 
Soybean 3.35 38.0 3.47 18.0 8.37 
Other annual oil crops 3.08 – 5.253 12.3 – 18.0 3.59 26.8 – 42.4 8.37 
Other perennial oil crops 1.75 1.3 3.59 17.5 8.37 
Pulses 3.41 22.1 3.47 1.7 8.37 
Starchy roots 0.67 1.6 2.78 0.1 8.37 
Tree nuts 1.58 – 2.91 1.8 – 7.4 3.47 1.7 – 28.8 8.37 
Vegetables 0.224 – 0.561 0.8 – 1.2 2.44 0.1 – 0.2 8.37 
Fruits 0.362 – 0.521 0.2 – 0.6 3.36 0.2 – 0.4 8.37 
Rapeseed oil 8.84 0.0 - 100.0 8.84 
Soybean oil 8.84 0.0 - 100.0 8.84 
Other annual oil crops oil 8.84 0.0 - 100.0 8.84 
Other perennial oil crops oil 8.84 0.0 - 100.0 8.84 
Palm oil 8.84 0.0 - 100.0 8.84 
Sugar 3.87 0.0 - 0.0 - 
Bovine meat 1.50 18.5 4.27 7.9 9.02 
Mutton & goat meat 1.886 – 2.63 13.5 – 13.8 4.27 14.4 – 22.8 9.02 
Pork meat 3.26 11.0 4.27 31.0 9.02 
Poultry meat 1.22 – 1.239 12.3 – 14.1 4.27 7.0 – 7.7 9.02 
Milk 0.61 – 0.753 3.3 – 4.4 4.27 3.3 – 4.5 8.79 
Eggs 1.39 10.7 4.36 9.8 9.02 
Note: The data for the following products are weighted according to average production in 2007 – 2011: 
Other cereals: Buckwheat, millet, oats, rye, sorghum, triticale; Other annual oil crops: Safflower, sunflower, sesame, linseed, poppy seed; Tree nuts: Almond, chestnut, 
hazelnut, walnut; Vegetables: Artichokes, asparagus, beans, cabbages, carrots, cauliflowers, chilies, cucumbers, eggplants, garlic, leeks, lettuce, melons, onions dry, onions 
green, peas, pumpkins, spinach, stringbeans, tomatoes, watermelons; Fruits: Apples, apricots, avocados, bananas, berries, blueberries, carobs, cashewapple, cherries, cherries 
sour, , citrus fruit currants, cranberries, dates, figs, gooseberries, grapefruit, grapes, kiwi, lemons, mangoes, oranges, papayas, peaches, pears, persimmons, plantains, 
pineapples, plums, quinces, raspberries, stone fruit, strawberries, tangerines,tropical fruit: Mutton & goat meat: Mutton, goat meat; Poultry meat: Chicken, turkey; Milk: Cow 
milk, goat milk, sheep milk 
Sources: (FAO, 2001); (FAO, 2014a); (Merril and Watt, 1973) 




Table 182: Avg. intake of calories from fish and seafood, total and from fat/protein  
Country Average per-capita calorie intake from fish and seafood 
Total intake 
[kcal a-1 cap.-1] 
Intake from fat 
[kcal a-1 cap.-1] 
Intake from protein 
[kcal a-1 cap.-1] 
Austria 26.52 11.40 14.67 
Belgium 42.01 16.22 24.55 
Bulgaria 11.57 4.50 7.07 
Croatia 31.51 10.12 21.05 
Cyprus 37.38 13.17 23.71 
Czech Republic 19.40 7.55 11.48 
Denmark 58.74 25.05 32.38 
Estonia 24.21 7.55 16.49 
Finland 63.55 24.24 38.23 
France 63.55 22.16 34.51 
Germany 36.13 18.62 17.48 
Greece 31.33 8.51 22.04 
Hungary 9.61 3.85 5.70 
Ireland 32.04 11.56 20.22 
Italy 43.25 15.09 26.98 
Latvia 50.73 19.75 30.71 
Lithuania 99.68 36.29 62.55 
Luxembourg 41.65 14.13 26.30 
Malta 57.14 23.92 32.23 
Netherlands 41.65 14.77 26.30 
Poland 33.29 10.76 21.74 
Portugal 81.35 22.00 58.22 
Romania 10.68 3.85 6.54 
Slovakia 14.42 5.62 8.59 
Slovenia 18.16 6.74 11.02 
Spain 77.43 23.76 51.46 
Sweden 56.78 22.64 32.68 
United Kingdom 34.18 12.04 21.51 
Source: (FAO, 2015b) 
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